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ABSTRACT 

Mu1 t i  vari  a t e  1 inear discriminant model s were developed f o r  cl  a ss i  fy i  ng 
age- 1.3 sockeye salmon (Oncorhynchus nerka) harvested commerci a1 l y  in Upper 
Cook I n l e t  in 1986. Scale samples col lec ted from f i s h  entering the  Susitna,  
Kenai, and Kasilof Rivers were used t o  build the  discriminant models. The 
r i v e r  of or ig in  o r  stock composition of the remaining age c lasses  were 
estimated based on the  r e l a t i v e  proportions of age-1.3 t o  o ther  age c lasses  
in both the  commercial harvests and escapements f o r  a spec i f i c  time period. 
The Crescent River sockeye salmon return was estimated by assigning the  
e n t i r e  Central D i s t r i c t  West Side catch and an est imate of escapement t o  
Crescent River. 

The t o t a l  re turn  of 5,868,000 sockeye salmon was comprised of an estimated 
837,000 Susitna River f i s h ,  2,897,000 Kenai River f i s h ,  1,945,000 Kasilof 
River f i s h ,  and 189,000 Crescent River f i s h .  The commercial harvest was 
comprised of 642,000 Susitna River f i s h ,  2,375,000 Kenai River f i s h ,  
1,627,000 Kasilof River f i s h ,  and 93,000 Crescent River f i s h .  Exploitation 
r a t e s  f o r  the  Susitna,  Kenai, Kasilof ,  and Crescent Rivers were 0.77, 0.82, 
0.84, and 0.49, respectively.  

KEY WORDS : Upper Cook In l e t ,  A1 aska, sockeye salmon, stock composition, 
sca le  pat tern  analys is ,  discriminant function analys is ,  age, 
length,  sex 



INTRODUCTION 

The Upper Cook I n l e t  management area i s  d i v i d e d  i n t o  two major f i s h i n g  
d i s t r i c t s ,  t he  Centra l  and Northern, which inc lude a l l  waters n o r t h  o f  Anchor 
Po in t  (F igure 1) .  For management purposes, t he  Centra l  D i s t r i c t  i s  d i v i d e d  
i n t o  a  d r i f t  g i l l  n e t  f i s h e r y  and seven se t  g i l l  n e t  f i s h e r i e s :  Ch in i t na  
Bay, West Side, West Fore1 ands, Ka lg in  I s 1  and, Sal amatof Beach, Kal i fonsky 
Beach, and Cohoe/Nini lchik Beach. There are two s e t  n e t  f i s h e r i e s  w i t h i n  the  
Northern D i s t r i c t :  the  East Side and West Side. The s e t  n e t  f i s h e r i e s  are 
genera l l y  1  i m i t e d  t o  nearshore areas ( w i t h i n  5 m i l es  on t h e  west s ide  o f  t he  
i n l e t  and 1+ m i l e s  on the  east s ide) .  I n  cont ras t ,  t he  d r i f t  g i l l  n e t  f i she ry  
operates i n  t he  open waters o f  t he  Centra l  D i s t r i c t  only .  

Commercial f i s h e r i e s  i n  Upper Cook I n l e t  harvest  mixed sockeye salmon stocks. 
Major salmon producing r i v e r  systems are t h e  Kenai River,  K a s i l o f  River ,  and 
Susi tna River .  Other r i v e r s  known t o  support sockeye salmon f o r  which da ta  
are  l i m i t e d  inc lude:  Crescent River,  F i sh  Creek, McArthur River ,  Chakachatna 
R iver  (major spawning t r i b u t a r y  i s  t he  C h i l l i g a n  River) ,  B i g  River ,  Beluga 
River,  Packers Creek and Cottonwood Creek. 

Stock composit ion o f  t h e  harvest  i n  mixed s tock  f i s h e r i e s  i s  v i t a l  t o  
f i  sher ies management. This  know1 edge enables managers t o  more f u l  l y  e x p l o i t  
surp l  us stocks whi 1  e  a1 1  owing adequate escapement o f  l e s s  abundant stocks. 
I n  a d d i t i o n  the  est imated commercial catch by r i v e r  o f  o r i g i n  i s  used fo r  t he  
eva lua t i on  o f  escapement goals, f o recas t i ng  o f  f u t u r e  re turns ,  and a  v a r i e t y  
o f  o ther  b i o l o g i c a l  s tudies.  

Since 1978 scale p a t t e r n  ana lys is  has been used t o  est imate the  component 
r i v e r  systems o f  Upper Cook I n l e t  commercial catches o f  sockeye salmon (Bethe 
e t  a l .  1980; Cross e t  a l .  1981, 1982, 1983a, 1983b, 1985, 1986, 1987; Cross 
and Goshert I n  press) .  As a  con t i nua t i on  o f  these studies,  s tock  composit ions 
o f  f i s h  commercial ly harvested i n  1986 were est imated w i t h  sca le  p a t t e r n  
ana lys is .  

The ob jec t i ves  o f  these s tud ies  were to :  (1) est imate s tock  composit ions i n  
Upper Cook In1  e t  sockeye salmon commerci a1 harvests us ing  sca le  p a t t e r n  
ana lys is  o f  t he  major age c lass  1.3; ( 2 )  est imate s tock  composit ions o f  o ther  
age c lasses by combining r e s u l t s  from scale p a t t e r n  ana lys i s  and escapement 
age composit ion; and (3) develop t o t a l  r e t u r n  est imates by r i v e r  f o r  t h e  
Kenai, K a s i l o f ,  Susitna, and Crescent Rivers.  

METHODS 

Catch and Escapement 

Commercial catch s t a t i s t i c s  were compiled by the  Alaska Department o f  F i sh  
and Game (ADF&G), D i v i s i o n  o f  Commercial F i she r ies  from sales r e c e i p t s  ( f i s h  
t i c k e t s ) .  Catch f i g u r e s  presented i n  t h i s  r e p o r t  were taken from computer 
summaries dated 18 November 1986. Personal use d i p  ne t  and spo r t  harvests 
were est imated by the  D i v i s i o n  o f  Sport F ish  (ADF&G) and documented by 



Bendock (1986) and Nelson e t  a l .  (1986). Browning (ADF&G, Soldotna, personal 
communication) estimated the  t o t a l  number of f i sh  harvested by the  Kasilof 
River personal use g i l l  net f ishery.  

Escapement of sockeye salmon t o  r i ve r s  in Upper Cook In l e t  are  estimated with 
various methods. Side-scanning sonar was used t o  count escapement of sockeye 
salmon in to  the  Susitna River (Yentna S ta t ion) ,  Kenai River, Kasilof River, 
and Crescent River (King and Tarbox I n  p ress ) .  Escapements in to  Fish Creek 
(Chl upach, ADF&G, Big Lake, personal communication), Hidden Creek (Fl agg 
1986), Russian River (Nelson e t  a l .  1986), and Packers Creek and Larson Creek 
(a  t r i bu t a ry  of Susitna River; Marcuson 1986a, 1986b) were enumerated with 
weirs. 

Age, Sex, and Size  D a t a  

Ages of sockeye salmon were determined by examining scales  f o r  annual growth 
marks using c r i t e r i a  established by Mosher (1969). Ages were recorded in 
European notation.  This aging method i s  designated by a numeral preceding the 
decimal which r e f e r s  t o  the  number of freshwater annuli,  and a numeral 
following the  decimal which re fe rs  t o  the  number of marine annuli .  Total age 
from the  brood year i s  the  sum of these two numbers plus one. Sex of f i sh  was 
determined from morphological characteri  s t  i  cs ( i  . e . ,  upper jaw formation) as 
each f i s h  was sampled. Fish length was measured from the  middle of the  eye t o  
the  fork of the  t a i l  and recorded in mil 1 imeters. Fish weight was recorded t o  
one-tenth of a kilogram. 

Scales were collected from the l e f t  s ide  of the  f i sh  approximately two rows 
above the  l a t e r a l  l i n e  and on the  diagonal row from the poster ior  inser t ion 
of the  dorsal f i n  t o  the  anter ior  inser t ion of the  anal f i n  (INPFC 1963). A 
sample goal of 680 f i sh  was established fo r  each f ishery and time period 
sampled t o  provide a suf f ic ien t  scale  sample fo r  age composition ( t o  
simultaneously estimate the t rue  proportion of each major age c l a s s  in the  
catch within f i v e  percentage points of the  t r ue  percentage, 90% of the  time) 
and stock composition analyses. Scales were mounted on gummed cards and 
impressions made in cel lu lose  aceta te  using the  methods of Clu t te r  and 
Whi tesel  (1956). 

Commerci a1 Catch 

All sca le  samples, sex, and s i ze  data fo r  sockeye salmon in the  commercial 
catches were collected by two crews consist ing of two persons per crew. Age 
composition of catch by f ishery and time period was estimated using a 
s t r a t i f i e d  systematic sampling design described by Cochran (1977). 

Sockeye salmon were sampled from eight major f i sher ies :  Northern D i s t r i c t  
East Side s e t ,  Northern D i s t r i c t  West Side s e t ,  Central D i s t r i c t  West Side 
s e t ,  Kalgin Island s e t ,  Salamatof Beach s e t ,  Kalifonsky Beach s e t ,  
Cohoe/Ninilchi k Beach s e t  and Central D i s t r i c t  d r i f t  g i l  l n e t  f i she r i e s .  The 
Chinitna Bay and West Foreland s e t  net f i she r i e s  were not sampled due t o  
1 imi ted personnel and the re1 a t ive ly  small contribution (0.04%) t o  the  t o t a l  
commercial catch from these f i she r i e s .  The number of times a major f ishery 
was sampled was o r ig ina l ly  designed t o  monitor the  temporal change in age 



composit ion. However, due t o  budget r e s t r i c t i o n s  and corresponding reduct ions  
i n  sampling crews, a  number o f  t he  f i s h e r i e s  i ncu r red  s i g n i f i c a n t  per iods  
between sampling events. I n  these cases, an "imputed" value was used f o r  
missed sample per iods.  The imputed values were der ived by us ing  age 
composit ion est imates o f  the  p rev ious l y  sampled pe r iod  ( i n  t he  absence o f  
recent  t ime se r ies  in fo rmat ion)  t o  charac ter ize  the  unsampled per iod .  I n  
s t a t i s t i c s ,  t he  term impute i s  used t o  descr ibe a  process by which a  
reasonable number i s  used f o r  one t h a t  i s  miss ing (Geiger, ADF&G, Juneau, 
personal communication). 

Personal Use and Sport Catch 

Scales were n o t  c o l l e c t e d  from sockeye salmon harvested by the  personal use 
and spo r t  f i s h e r i e s .  The age composit ion o f  t h e  respec t i ve  escapement was 
app l ied  t o  these catches t o  est imate the  harvest  by age. However, i t  should 
be noted t h a t  g i l l  n e t  s e l e c t i v i t y  was assumed t o  be minimal.  Th is  may no t  
have been t h e  case and these data  should be viewed accordingly .  

Escapement 

King and Tarbox ( I n  press)  repor ted  the  age composit ions f o r  escapements i n t o  
the  Susi t n a  R iver  (Yentna Sta t ion) ,  Kenai River ,  K a s i l o f  River,  and Crescent 
River .  F ish  were captured w i t h  f i s h  wheels a t  Yentna Sta t ion ,  t h e  Kenai R iver  
and K a s i l o f  River .  A 3.2 m d r i f t  g i l l n e t  (mesh s i z e  12.8 cm) was used t o  
sample f i s h  from Crescent River.  

Age i n fo rma t ion  was c o l l e c t e d  by FRED D i v i s i o n  f o r  F ish  Creek (Chlupach, 
ADF&G, B ig  Lake, personal communication) and Hidden Creek (F l  agg 1986). 
Scale samples from Packers Creek and Larson Creek were c o l l e c t e d  by Cook 
In1  e t  Aquaculture Associat ion personnel (Marcuson 1986a, 1986b). 

Catch Con t r i bu t i on  

L inear  d i sc r im inan t  ana lys is  (F isher  1936) o f  se lec ted  sca le  c h a r a c t e r i s t i c s  
was used t o  est imate the  s tock  composit ion o f  t he  1986 Upper Cook I n l e t  
age-1.3 sockeye salmon harvests.  For each commerci a1 f i s h e r y  sampl ed, 
measurements from 100 scale samples o f  age-1.3 f i s h  were used t o  est imate 
s tock  composit ion. 

Scale Pa t te rn  Measurements 

Scale impressions were p ro jec ted  a t  lOOX magn i f i ca t i on  us ing  equipment 
s i m i l a r  t o  t h a t  described by Ryan and C h r i s t i e  (1976). Scale measurements 
were recorded on computer d i s k e t t e s  from a  Talos d i g i t i z i n g  t a b l e t  connected 
t o  a  COMPAQ DESKPRO microcomputer. 

L inear  measurements were taken along the  a n t e r i o r - p o s t e r i o r  a x i s  o f  each 
scale as de f ined i n  C l u t t e r  and Whitesel (1956). The d is tances between 
c i r c u l  i were measured from the  f o l l o w i n g  scale growth zones: (1) scale focus 
t o  the  ou ts ide  edge o f  t he  f i r s t  f reshwater annulus ( f i r s t  f reshwater  zone), 
(2) ou ts ide  edge o f  t he  freshwater annulus t o  the  end o f  f reshwater  growth 
( f reshwater  p l u s  growth zone), and (3) t he  end o f  freshwater p l u s  growth zone 



to the outer edge of the first ocean annulus (first marine zone). Also the 
total width of the second ocean annulus was recorded for age-1.3 samples 
(Figure 2). From the basic incremental distances and circuli counts, 109 
scale variables were computed for age-1.3 samples (Tab1 e 1). 

Discriminant Analysis 

Escapement samples of 200 scales from age-1.3 sockeye salmon were used to 
build the standards for each river used in the linear discriminant functions 
(LDF) . 
Selection of scale characteristics for each discriminant model was made by a 
forward stepwise procedure using partial F statistics (in our case F= 4.0) as 
the criteria for entry/removal of variables (Enslein et a1 . 1977). Variables 
were added until the mean classification accuracy which is estimated from the 
diagonal terms of the classification matrix reached a maximum. A nearly 
unbiased estimate of classification accuracy for each LDF was determined 
using a leaving-one-out procedure (Lachenbruch 1967). 

Age-1.3 Mode7 Const ruc t ion .  A three-way linear discriminant model was 
constructed using age-1.3 scale characteristics representing fish from the 
Susitna River, Kenai River, and Kasilof River. Fish Creek and Packers Creek 
were not included in the age-1.3 analysis because the 1.3 age group 
represented small numbers of fish in their escapements, 18.3% (5,475 fish) 
and 3.6% (1,066 fish), respectively. In addition three two-way linear 
discriminant models were also constructed using age-1.3 scales representing 
Susitna-Kenai, Susitna-Kasilof and Kenai-Kasilof combinations. Crescent River 
was not i ncl uded because the escapement enumerati on project was terminated in 
response to emergency budget restrictions before a sufficient scale sample 
could be provided. 

Classification models for the Susitna, Kenai, and Kasilof Rivers were 
constructed by weighting known scale samples through time based on daily 
escapement counts and fish wheel catches. 

The known sample of scales used to represent Susitna River was comprised of 
scales from Yentna River (74%) and Larson Creek (26%) based on their relative 
contributions to the total monitored escapement and known differences in 
scale patterns. This approach was based on the assumption that scale 
characteristics of the combined Yentna River/Larson Creek samples were 
representative of the total Susitna River escapement. 

In the 1 inear discriminant analysis several assumptions are made (Moris 
1975). The fishery is composed of k different stocks and each fish in the 
fishery has p different measurements on their scales. It is assumed that the 
p measurements are normally distributed, following a mu1 tivariate normal 
distribution. It is further assumed that there are only p distinct variances 
(one for each of the p measurements, regardless of stock) and there is a 
single variance-covariance matrix for the distribution of scale measurements 
(the same for each stock). In addition, each stock has a unique multivariate 
mean and that the mu1 tivari ate means and the vari ance-covari ance matrix from 
the escapement samples of k stocks can be estimated. 



Several r i v e r  systems ( i  e . ,  Big River, McArthur River, and Chakachatna 
River) t ha t  have been included in previous years'  age-1.3 models were 
excluded due t o  reductions in the  sampling budget in 1986. 

C7assif ication of Age-1.3 Commercia7 Catch Samp7es. Linear discriminant 
models were used t o  estimate stock compositions of mixed stock samples 
(age-1.3 scales  from the  commercial catches).  Estimates of proportions 
contributed by each r i ve r  system t o  the  commercial catch samples were 
adjusted fo r  misclass i f icat ion e r rors  with the  procedure of Cook and Lord 
(1978). The variance and 90% confidence interval  s f o r  the  adjusted estimates 
were computed using the  procedures of Pella and Robertson (1979). A 
commerci a1 catch sample was rec lass i f i ed  with a model representing fewer 
r i ve r s  i f  the  adjusted proportion was l e s s  than or  equal t o  zero f o r  the  
r i ve r  in question. 

For f i she r i e s  t h a t  were sampled 1 ess  frequently, contiguous f i sh ing  periods 
were combined and estimates of composition by r i ve r  system fo r  age-1.3 f i sh  
were imputed. The number of individual r i ve r  system estimates developed f o r  
each f i shery  depended on the  number of time s t r a t a  sampled. In 1986 only two 
f i she r i e s  were sampled on any given day. In general,  the  d r i f t  f i shery  which 
typ ica l ly  harvests the  l a rges t  number of f i sh ,  was sampled and analyzed the  
most intensely.  A second f ishery was sampled according t o  the  s t r a t i f i e d  
sampl ing design previously out1 ined. The number of sampl ing events or  
individual age-1.3 r i ve r  system estimates by f ishery were: 13 fo r  the  
Central D i s t r i c t  d r i f t ,  s i x  fo r  Cohoe/Ninilchi k Beach, four f o r  Kal ifonsky 
Beach, three  fo r  Salamatof Beach, two fo r  the  Central D i s t r i c t  West Side, two 
f o r  both the  Northern D i s t r i c t  East Side and Northern D i s t r i c t  West Side, and 
one f o r  Kalgin Island. 

The numbers of age-1.3 sockeye salmon contributed by r i ve r  system t o  a 
spec i f i c  commercial catch were estimated from the  product of the  proportion 
of t ha t  stock in the  catch, the  proportion of the  commercial catch of t ha t  
age, and the  number of f i sh  caught: 

Where: 
C = Commercial catch of sockeye salmon in a f ishery a t  

a given time; 
A 

Ci1.3 = Estimated age-1.3 sockeye salmon of r i v e r  i origin  
in the commercial catch; 

P i  - 3  = Estimated proportion of age-1.3 sockeye salmon in 
the  commercial catch; and 

A 

Si 1.3 = Estimated proportion of age-1.3 sockeye salmon of 
r i ve r  i or igin  in the  commercial catch. 



The contributions by river system to each fishery were added to produce the 
total contribution by river system to the Upper Cook Inlet age-1.3 sockeye 
salmon harvest. 

Catch Contribution of "Other" Age Classes 

Since stock compositions of fish aged 1.3 were only estimated with linear 
discriminant analysis, stock compositions of all other age classes of fish 
were estimated based on the estimated age composition of the commercial catch 
and the escapement ratio of fish aged 1.3 to fish of other age classes in 
respective escapements: 

Where: 

Sij = Estimated proportion of commercial catch 
contributed by river i, age j fish; 

A 

Si 1.3 = Estimated proporti on of commerci a1 catch 
contributed by river i, age-1.3 fish; 

A 

Aij = Estimated proportion of escapement contributed 
by river i, age j fish; 

A 

Ai1.3 = Estimated proportion of escapement contributed 
by river i, age-1.3 fish; and 

N = Number of river systems. 

A A 

The escapement ratios (Ai j/Ail . 3 )  by river system and age class are 
summari zed i n Appendi x A. 1. 

The estimated number of sockeye salmon of river i and age j contributing to a 
commercial catch were then calculated using equation (1) but substituting: 

A A 

Pj for P1.3 which is the estimated proportion of age j sockeye 
salmon in the commerci a1 catch and 

Sij for Si1.3 which is the estimated proportion of age j sockeye 
salmon of river i origin in the commercial catch. 

This method is based on the assumption that there is no differential 
exploitation of different age (size) fish and that there is no differential 
migratory timing of different age fish. 



Tota7 Return 

The numbers o f  f i s h  r e t u r n i n g  by age c lass  t o  each r i v e r  system were 
est imated by combining commercial catch, escapement and personal use 
harvests. Rat ios o f  r e t u r n s  per  spawner were ca l cu la ted  f o r  t he  Susi tna 
River,  Kenai River ,  K a s i l o f  River,  and Crescent Rivers based on t h e  a v a i l a b l e  
in fo rmat ion .  Return est imates and r a t i o s  o f  r e t u r n  per  spawner f o r  years 
p r i o r  t o  1985 were taken from Cross e t  a l .  (1983b, 1985, 1986). The 1984 and 
1985 t o t a l  r e t u r n  est imates and r e t u r n  per  spawner r a t i o s  f o r  t h e  Sus i tna  
River,  Kenai River ,  K a s i l o f  River,  and Crescent R iver  are prov ided i n  Cross 
e t  a l .  (1987) and Cross and Goshert ( I n  press) ,  respec t i ve l y .  

RESULTS AND DISCUSSION 

Catch and Escapement 

Commerci a1 f i shermen harvested 4,739,724 sockeye salmon i n  Upper Cook In1  e t  
i n  1986 (Table 2) .  E igh t  major f i s h e r i e s  t h a t  were monitored con t r i bu ted  
4,721,181 (99.6%) f i s h .  A m a j o r i t y  o f  t he  f i s h  were harvested by the  d r i f t  
g i l l  n e t  f i s h e r y  which caught 2,771,563 (58.4%) sockeye salmon. Set g i l l  n e t  
f i s h e r i e s  a1 ong the  eas t -s ide  Central  D i s t r i c t  beaches harvested 1,676,787 
sockeye salmon which equaled 35.4% o f  t he  t o t a l  catch. The Centra l  D i s t r i c t  
West Side s e t  g i l l  ne t  f i s h e r y  caught 74,836 sockeye salmon o r  1.6% o f  t h e  
t o t a l  harvest  w i t h  Ch in i tna  Bay and West Foreland f i s h e r i e s  c o n t r i b u t i n g  an 
a d d i t i o n a l  18,523 (0.4%) f i s h .  Ka lg in  I s 1  and s e t  g i l l  ne t  f i s h e r y  con t r i bu ted  
60,943 (1.3%) f i s h  t o  the  t o t a l  harvest.  Northern D i s t r i c t  s e t  g i l l  n e t  
f i s h e r i e s  harvested 137,072 (2.9%) sockeye salmon. 

Escapement i n t o  s i x  monitored r i v e r  systems equaled 1,127,411 sockeye salmon 
(Tab1 e 3) .  Estimates o f  t o t a l  escapement a re  n o t  avai 1 able f o r  several r i v e r  
systems i n  Upper Cook In1 e t  ( i  e . ,  B ig  River,  and McArthur-Chakachatna 
Rivers)  t h a t  have been monitored i n  t h e  past.  Escapement i n t o  these r i v e r  
systems i n  1984 was est imated t o  be a minimum o f  112,000 f i s h  (King and 
Tarbox 1987). Therefore, t he  above f i g u r e  represents a minimum escapement 
est imate t o  Upper Cook I n l e t  i n  1986. The l a r g e s t  escapement o f  sockeye 
salmon occurred i n  t he  Kenai R iver  (501,157 f i s h ) ,  fo l lowed by t h e  K a s i l o f  
R iver  (275,963 f i s h )  , Susi t na  River  (194,887 f i s h )  , Crescent R iver  (96,000 
f i s h ) ,  F ish  Creek (29,800 f i s h ) ,  and Packers Creek (29,604 f i s h ) .  

Age Composition 

Age-1.3 sockeye salmon dominated i n  t he  commercial catch (50.0%), w h i l e  
age-1.2, -2.3 and -2.2 f i s h  comprised 24.4%, 13.4% and 10.8%, r e s p e c t i v e l y  
(Table 4). De ta i l ed  commercial catch age composit ions by f i s h e r y  and date are  
presented i n  Appendices A.2 through A.9. I n  a d d i t i o n  mean l e n g t h  and weight 
i n fo rma t ion  by sex and age are presented i n  Appendices A.10 and A . l l ,  
r e s p e c t i v e l y .  Age-1.3 f i s h  represented 58.8% o f  the  t o t a l  d r i f t  f i s h e r y  ca tch  
w i t h  age-1.2 and 2.3 f i s h  represent ing  17.8% and 13.7% o f  t h e  harvest ,  



r e s p e c t i v e l y .  The K a l g i n  I s l a n d  f i s h e r y  was sampled o n l y  one t i m e  (Appendix 
A.6). The age composi t ion f o r  t h e  K a l g i n  I s l a n d  f i s h e r y  was p a t t e r n e d  a f t e r  
t h e  d r i f t  f i s h e r y  age composit ion, and age-1.3, -1.2 and -2.3 f i s h  comprised 
61.6%, 12.8% and 16.4%, r e s p e c t i v e l y  (Table 4) .  I n  a d d i t i o n  age-2.2 f i s h  
comprised 7.6% of t h e  t o t a l  ca t ch  i n  t h e  K a l g i n  I s l a n d  f i s h e r y .  Age c lasses  
which were predominant i n  Cent ra l  D i s t r i c t  East S ide beach f i s h e r i e s  were 1.2 
and 1.3. Age-1.3 sockeye salmon were more dominant i n  t h e  Salamatof Beach 
f i s h e r y  (53.7%) than  i n  t h e  K a l i f o n s k y  Beach f i s h e r y  (33.5%) and 
Cohoe/Nini 1  c h i  k  Beach f i s h e r i e s  (32.2%; Tabl e  4 ) .  The percentage o f  age-1.2 
f i s h  was much l owe r  i n  t h e  Salamatof Beach f i s h e r y  (15.0%) than  i n  t h e  
Kal i f o n s k y  Beach f i s h e r y  (39.9%) and Cohoe/Nin i lch i  k Beach f i s h e r i e s  (41.0%). 
The Cen t ra l  D i s t r i c t  West Side f i s h e r y  was represented by age-2.3, -1.3 and- 
2.2 f i s h  which c o n t r i b u t e d  t o  48.8%, 22.8% and 19.1% o f  t h e  t o t a l  catch,  
r e s p e c t i v e l y .  The Nor thern  D i s t r i c t  East S ide and West S ide  f i s h e r i e s  
d i f f e r e d  i n  age composit ion. I n  t h e  eas t - s i de  f i s h e r y  age-1.3, -1.2 and -2.2 
sockeye salmon represen ted  32.0%, 40.3% and 15.0%, r e s p e c t i v e l y .  I n  c o n t r a s t ,  
t h e  wes t -s ide  f i s h e r y  age-1.3, 1.2 and 2.2 f i s h  comprised 65.0%, 12.2% and 
5.0%, r e s p e c t i v e l y .  

Age c l a s s  c o n t r i b u t i o n s  o f  sockeye salmon r e t u r n i n g  t o  Upper Cook I n l e t  
v a r i e d  cons ide rab l y  among r i v e r  systems (Tabl e  5 ) .  Escapement i n t o  t h e  
Sus i t na  R i v e r  was p r i m a r i l y  composed o f  f i s h  aged 1.3 (61.5%), 1.2 (21.9%), 
and 2.3 (7.8%). Age c lasses  compr is ing s i g n i f i c a n t  percentages o f  t h e  
escapement i n  t h e  Kenai R i v e r  inc luded :  1.3 (39.5%), 1.2 (31.8%), 2.3 
(18.0%), and 2.2 (8.2%). F i s h  aged 1.2 and 1.3 comprised, r e s p e c t i v e l y ,  40.9% 
and 42.0% i n  t h e  K a s i l o f  R iver ,  f o l l o w e d  by age-2.2 rep resen t i ng  11.9% o f  t h e  
f i s h .  Escapement i n t o  Crescent R i v e r  was n o t  moni tored s u f f i c i e n t l y  t o  
p r o v i d e  a  weighted age composit ion. Age composi t ion f o r  t h e  139 f i s h  sampled 
i n  Crescent R i v e r  i s  p rov ided  i n  Table 5. F i sh  Creek age-1.2 sockeye salmon 
represen ted  54.2% o f  t h e  escapement f o l l owed  by age-1.3 (18.4%), age-1.1 
(12.9%) and age-2.2 (10.2%). Packers Creek escapement was comprised ma in l y  o f  
age-2.2 (44.9%) and age-2.3 (30.8%) f i s h .  

A  summary o f  t h e  mean and s tandard e r r o r  va lues f o r  t h e  measured and/or 
counted s c a l e  v a r i a b l e s  and combinat ions o f  v a r i a b l e s  i s  presented i n  Table 
6. From these  va r i ab les ,  t h e  s tepwise reg ress ion  se lec ted  t h e  v a r i a b l e s  t h a t  
were i nco rpo ra ted  i n t o  t h e  model as shown i n  Table 7. I n  t h e  age-1.3 
ana l ys i s ,  a  t o t a l  o f  49 v a r i a b l e s  which i nc l udes  21 v a r i a b l e s  i n  t h e  f i r s t  
f reshwater  annulus zone, 2  v a r i a b l e s  i n  t h e  p l u s  growth zone, 2  v a r i a b l e s  i n  
t h e  f reshwater  and p l u s  growth zone, 23 v a r i a b l e s  i n  t h e  f i r s t  mar ine annulus 
zone, and one v a r i a b l e  i n  t h e  second mar ine annulus zone were among those 
v a r i a b l e s  se lec ted  f o r  use i n  t h e  model ana l ys i s .  F i r s t  f reshwater  growth 
(SIFW) was t h e  g r e a t e s t  f o r  Kenai R i v e r  f i s h  f o l l o w e d  by Sus i t na  R i v e r  and 
K a s i l o f  R i v e r  f i s h .  P lus growth was g r e a t e s t  f o r  t h e  K a s i l o f  R i v e r  f o l l o w e d  
by Sus i t na  R i v e r  and Kenai R i v e r  f i s h .  I n  t h e  combined f reshwater  and p l u s  
growth, a  t r e n d  s i m i l a r  t o  t h e  f i r s t  f reshwater  growth was observed. The 
f i r s t  mar ine growth was g r e a t e s t  f o r  Kenai R i v e r  f i s h  f o l l o w e d  by K a s i l o f  
R i v e r  and Sus i t na  R i ve r  f i s h .  Second marine growth f o l l o w e d  t h e  same t r e n d  as 
f i r s t  mar ine growth. 



The scale characteristics which have the greatest separation in mean values 
and provide the greatest discrimination among river systems for age-1.3 fish 
are represented in the models incorporating Susitna River, Kenai River and 
Kasilof River (Table 7). In the freshwater zones (freshwater and plus 
growth), seven variables (2, 7, 15, 16, 17, 61, and 66) were selected. From 
the marine zones, nine variables (70, 72, 82, 86, 90, 104, 105, 107, and 109) 
were chosen. Plots of two scale characteristics (105 and 109) representing 
the Susitna River, Kenai River and Kasilof River are shown in Figures 3 and 
4. These distributions reasonably approximate normal distributions, without 
obvious asymmetry or outliers (nonstatistical comparison = NSC). 

A three-way model including Susitna River, Kenai River and Kasilof River age- 
1.3 sockeye salmon was developed (Table 7). The overall cl assification 
accuracy was 0.617. The individual river classification accuracies for 
Susitna River, Kenai River and Kasilof River were 0.515, 0.680 and 0.655, 
respectively. Three two-way model s were a1 so developed (Tab1 e 7). The overall 
classification accuracies for the Susitna-Kasilof, Susitna-Kenai and 
Kenai-Kasilof models were 0.732, 0.765 and 0.788, respectively. 

Commercia7 Catch C o n t r i b u t i o n  o f  Age-1.3 

Stock composition point estimates and 90% confidence intervals of age-1.3 
sockeye salmon are presented in Table 8. Catches of age-1.3 fish in the 
Central District drift fishery were comprised of increasing proportions of 
Kenai River and Susitna River fish and conversely decreasing proportions of 
Kasilof River fish from 27 June to 30 July 1986 (Figure 5). Peak stock 
proportions of Susitna River, Kenai River and Kasilof River occurred on 28 
July (0.371), 30 July (0.731) and 27 June (1.000), respectively. In the 
Cohoe/Ninilchi k Beach fishery, Kenai River stock proportions increased from 
0.113 on 4 July to 0.450 on 22 July (Figure 6). Peak contribution for the 
Kenai River stock occurred on 22 July on Cohoe/Ninilchik Beach. Susitna River 
stock composition proportions increased from a "trace" on 4 July to 0.416 on 
17 July with a subsequent decrease to 0.202 on 22 July. Kasilof River stock 
proportions of age-1.3 fish were at a high of 0.887 on 4 July and eventually 
decreased to an average of 0.351 for the period 14 July to 22 July. 
Kalifonsky Beach, during the period 4 July to 28 July, showed a decrease in 
Susitna River stock proportions from 0.306 to 0.064, an increase in Kenai 
River stock proportions from 0.212 to 0.674, and a reduction in Kasilof River 
stock proportions from 0.482 on 4 July to 0.200 on 18 July (Figure 6). Stock 
composition of Salamatof Beach on 11 July showed that Susitna River, Kenai 
River and Kasilof River stock proportions were 0.578, 0.237 and 0.184, 
respectively. However, there were only 156 fish harvested. By 26 and 30 July, 
fish that were caught on Salamatof Beach were essentially all bound for the 
Kenai River (stock proportion range 1.000 to 0.948). 

A scale sample sufficient for incorporating Crescent River in the 
discriminant analysis was not available. Therefore, the Central District West 
Side commercial catch was assumed to be of Crescent River origin based on the 
cl ose geographical proximity of the fishery to Crescent River. 
Unfortunately, this inflates the true contributions of Crescent River fish in 
the West Side commercial catch knowing that other stocks (Susitna River and 



F ish  Creek) have con t r i bu ted  as much as 20% t o  t h e  o v e r a l l  harvest  i n  1985 
(Cross and Goshert I n  press) .  

Stock composit ion i n  t he  Ka lg in  I s l a n d  f i s h e r y  was a v a i l a b l e  f o r  30 June on l y  
(Table 8) .  Susitna, Kenai, and K a s i l o f  Rivers con t r i bu ted  0.177, 0.192, and 
0.631 t o  t h e  commerci a1 catch, respec t i ve l y .  

Northern D i s t r i c t  East Side harvest was comprised o f  Susi tna R iver  and Kenai 
R iver  stocks. Stock propor t ions  f o r  Susi tna and Kenai R ivers  on 25 J u l y  were 
0.887 and 0.113, respect  i vel  y  (Tab1 e 8 ) .  

Stock c o n t r i b u t i o n  est imates were made on 21 and 25 J u l y  i n  t he  Northern 
D i s t r i c t  West Side commercial catch (Table 8) .  Stock est imates f o r  t he  
Susi tna R ive r  ranged from 100% on 21 J u l y  t o  47% on 25 Ju ly .  Stock est imates 
f o r  t h e  Kenai and K a s i l o f  Rivers ranged from a " t race "  on 21 J u l y  t o  21% and 
33%, r e s p e c t i v e l y  on 25 Ju ly .  Based on the  geographical p r o x i m i t y  o f  t h e  
f i s h e r y  t o  the  Susi tna R iver  and the  t ime o f  t he  season, t h e  est imates o f  
s tock  c o n t r i b u t i o n  on 21  J u l y  would probably r e f l e c t  more accura te ly  t h e  
stocks being harvested i n  t h i s  l o c a t i o n .  However, o ther  s tocks ( i . e . ,  
McArthur/Chakachatna Rivers)  have been present  h i s t o r i c a l l y  i n  t h i s  area and 
those f i s h  c l a s s i f i e d  t o  Kenai R iver  and K a s i l o f  R iver  cou ld  be from "o ther "  
systems n o t  inc luded i n  the  model . 
Estimated and imputed t o t a l  r i v e r  system age-1.3 c o n t r i b u t i o n s  by f i s h e r y  are 
presented i n  Table 9. The t o t a l  Upper Cook I n l e t  harvest  o f  age-1.3 sockeye 
salmon was 2,364,825. Susitna, Kenai , K a s i l o f  and Crescent Rivers con t r i bu ted  
0.183, 0.478, 0.330, and 0.007 t o  the  t o t a l  age-1.3 harvest ,  respec t i ve l y .  
I n  t he  Centra l  D i s t r i c t  d r i f t  and Ka lg in  I s l a n d  f i s h e r i e s ,  Kenai R iver  f i s h  
predominated a t  0.467 and 0.558, respec t i ve l y .  Stock c o n t r i b u t i o n  t rends  i n  
t he  Centra l  D i s t r i c t  East Side beach f i s h e r i e s  revealed t h a t  t h e  p r o p o r t i o n  
o f  Kenai R iver  f i s h  increased from Cohoe/Ninilchi k Beach (0.370) t o  Sal amatof 
Beach (0.948). Conversely, Susi t n a  R iver  and Kasi l o f  R iver  stocks decreased 
i n  p ropo r t i on  from Cohoe/Nini 1  c h i  k  Beach t o  Sal amatof Beach. Susi t n a  R iver  
and Kenai R ive r  con t r i bu ted  0.887 and 0.113, respec t i ve l y ,  t o  t he  Northern 
D i s t r i c t  East Side catch. 

Commercial Catch Con t r i bu t i on  o f  A7 7 Age C7asses 

Stock c o n t r i b u t i o n s  o f  a l l  age classes by r i v e r  system t o  the  1986 Upper Cook 
I n l e t  sockeye salmon harvest  are presented i n  Table 10. The Kenai R iver  
represented 50.1% o f  the  commercial ca tch  fo l lowed by K a s i l o f  R iver  (34.3%), 
Susi tna R ive r  (13.5%), Crescent R iver  (1.6%), and unknown (0.4% age c lasses 
represented i n  commercial catches but  n o t  i n  monitored escapements). The 
unknown percentage a l so  inc ludes commercial catches from Ch in i t na  Bay and 
West Forelands f i s h e r i e s  which were no t  sampled. The m a j o r i t y  o f  f i s h  
harvested were from the  Kenai, K a s i l o f  and Susi tna Rivers and were ages 1.3 
and 1.2. I n  comparison, the  m a j o r i t y  o f  f i s h  o f  Crescent R ive r  o r i g i n  were 
ages 2.3 and 1.3. Age-1.3 f i s h  predominated i n  t he  harvests o f  Northern 
D i s t r i c t  West Side, Centra l  D i s t r i c t  d r i f t ,  Ka lg in  Is land,  and Salamatof 
Beach f i s h e r i e s .  Age-1.2 f i s h  predominated i n  t he  catches of Northern 
D i s t r i c t  East Side, Kal i f onsky  Beach, and Cohoe/Ninilchi k  Beach f i she r ies .  
Age-2.3 f i s h  predominated on l y  i n  t h e  Centra l  D i s t r i c t  West Side commercial 



catch. Other age classes that contributed to the commercial harvest of 
sockeye salmon in descending order of importance included ages 2.2, 0.3, 1.4, 
0.2, 1.1, and 0.4. Detailed stock composition estimates by age class, 
fishery, and date for individual fisheries are reported in Appendices B.l 
through B.6. 

The commercial harvest of sockeye salmon by fishery and river system is 
summarized in Table 11. Fisheries represented in decreasing order of 
importance are as follows: Central District drift (58.5%), Cohoe/Ninilchi k 
Beach (19.6%), Kalifonsky Beach (10.4%), Salamatof Beach (5.4%), Northern 
District West Side (2.0%), Central District West Side (1.6%), Kalgin Island 
(1.3%), Northern District East Side (0.9%), and West Foreland/Chinitna Bay 
(0.4%). Sockeye salmon bound for the Susitna River were harvested 
predominately by the Central District drift (52.3%) followed by 
Cohoe/Ninilchi k Beach (21.6%), and Northern District West Side (14.4%) 
f i sheri es. Kenai River and Kasil of River sockeye salmon were harvested 
predominately by the Central District drift (60.1% and 61.8%, respectively) 
followed by Cohoe/Ninilchi k Beach (16.0% and 25.1%, respectively), and 
Kalifonsky Beach (11.6% and 11.6%, respectively) fisheries. 

Description of River System Returns 

An estimated 5,868,592 sockeye salmon returned to the Susitna, Kenai, 
Kasilof, and Crescent Rivers of Upper Cook Inlet in 1986 (Table 12). 
Estimates of total return of sockeye salmon by river system were as follows: 
Susi tna River (836,698 fish), Kenai River (2,897,156 fish), Kasilof River 
(1,945,379 fish), and Crescent River (189,359 fish) . 
Estimates of the commercial harvest of sockeye salmon for the Susitna River 
(641,811 fish), Kenai River (2,374,829 fish), Kasilof River (1,627,483 fish), 
and Crescent River (93,359 fish) represented 4,737,482 fish (Table 12). The 
rate of exploitation by the commercial fishery in 1986 was highest for fish 
returning to Kasilof River (0.84) and lowest for fish returning to Crescent 
River (0.49). The exploitation rates for Susi tna River and Kenai River were 
0.77 and 0.82, respectively . 
Personal use and sport catches of 63,103 sockeye salmon for the Kenai River 
sport fishery and Kasilof River dip net and gill net fisheries represented 
21,170, 32,324 and 9,609 fish, respectively (Table 12). 

Summaries of commercial catch contributions and return per spawner 
information by river system for the period 1978 through 1984 are presented in 
Cross et al. (1987) and for 1985 found in Cross and Goshert (In press). 

Age and stock composition estimates of the 1986 sockeye salmon return 
provides estimates for age class 2.3 from the 1980 brood year, age classes 
1.3 and 2.2 from the 1981 brood year, and age class 1.2 from the 1982 brood 
year. These estimates were added to the return per spawner tables reported in 
Cross et al. (1987) and Cross and Goshert (In press) and are summarized in 
Tables 13 through 16. 



Assumptions and B ias  i n  t h e  R i v e r  System Returns 

The 1986 s tock  composit ion r e s u l t s  f o r  t he  Susi tna River,  Kenai River ,  
K a s i l o f  River ,  and Crescent R iver  systems should be viewed w i t h  some 
d i s c r e t i o n  f o r  several reasons. I t  was necessary t o  make assumptions 
regard ing  temporal age composi t i on i n  several commerci a1 f i sher i  es where no 
i n fo rma t ion  was a v a i l  able. I n  a d d i t i o n  escapement samples were l a c k i n g  from 
Crescent River ,  B ig  River,  McArthur River,  Chakachatna R ive r  and F i sh  Creek 
which reduced the  number o f  sockeye salmon stocks inc luded i n  the  s tock  model 
ana lys is .  Consequently, o n l y  th ree  r i v e r  systems (Susi tna, Kenai , K a s i l  o f )  
were u t i l i z e d  i n  t he  d i sc r im inan t  ana lys i s  o f  a l l  the  commercial catches 
except f o r  t h e  Centra l  D i s t r i c t  West Side and Northern D i s t r i c t  West Side 
commercial catches which were assumed t o  be o f  Crescent R iver  and Susi tna 
R iver  o r i g i n ,  respec t i ve l y .  

I n  t he  d i sc r im inan t  ana lys i s  several assumptions are made concerning the  da ta  
(normal i ty )  and t reatment  o f  t he  data ( t e s t  o f  var iance/covariance mat r ices)  
i n  genera t ing  t h e  stock model. I f  these assumptions are v i o l a t e d ,  t h i s  w i l l  
a f f e c t  t h e  p r e c i s i o n  i n  c l a s s i f y i n g  a  g iven commercial ca tch  sample c o r r e c t l y  
and concu r ren t l y  a f f e c t  t he  m i s c l a s s i f i c a t i o n  ma t r i x .  Also, i n  t he  
c l a s s i f i c a t i o n  ma t r i x ,  t he  mean c l a s s i f i c a t i o n  accuracies were a1 1  1  ess than 
80% w i t h  i n d i v i d u a l  system c l a s s i f i c a t i o n  accuracies rang ing  from 51% 
(Susi tna R iver )  t o  68% (Kenai River)  i n  t he  3 -  way model, and ranged from 70% 
(Susi tna R iver )  t o  80% ( K a s i l o f  River)  i n  t he  2-way models. Consequently, 
p o t e n t i a l  e r r o r s  i n  d e f i n i n g  s tock  composit ion w i t h i n  a  f i s h e r y  may e x i s t .  

An assumption which would cause b i a s  i n  t he  development o f  s tock  models i s  
t h a t  t h e  sca le  samples are n o t  representa t ive  ( i .e . ,  assuming t h a t  Yentna 
R iver  and Larson Creek do n o t  represent  t he  Susi tna drainage). Th is  
assumption r e l a t e s  t o  any "known" scale sample used t o  b u i l d  t he  s tock  
models. Also, t h e  e n t i r e  c l a s s i f i c a t i o n  o f  o ther  age classes i s  based on the  
age-1.3 s tock  ana lys is  which imp l i es  t h a t  t he re  were no d i f fe rences i n  
e x p l o i t a t i o n  r a t e s  among a1 1  age c l  asses. However, observed d i f fe rences i n  
t i m i n g  and m ig ra to ry  behavior o f  s p e c i f i c  stocks r e t u r n i n g  t o  Upper Cook 
I n l e t  i n d i c a t e s  the re  i s  a  p o t e n t i a l  f o r  b ias  i n  t h e  o the r  age c lass  
c o n t r i b u t i o n s  by r i v e r  system. 
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TABLES AND FIGURES 



Table 1. Scale variables smmd for linear discriminant W i c n  analysis of q - 1 . 3  &y salm, Qqw Cod< Inlet, 
Alaska, 1%. 

Variable Vari &le 
W r  Nan? Scale Zcne 

First F m h e t e r  Pmulus 

KlFW W of circuli first fkdwter 
SlFW Size (width) o f  first fkdwter 
CO-C2 D i m ,  scale fears (03) to circulus 2 (C2) 
CO-C4 Distance, scale fears to circulus 4 
CO-a3 Distance, scale fears to circulus 6 
CO-C8 Distance, scale fears to circulus 8 
Q - ~ 4  Dim, circulus 2 to circuilus 4 
C2-a3 Distance, circulus 2 to circulus 6 
Q-C8 D i m ,  cirailus 2 to circulus 8 
C4-C6 Distance, circulus 4 to cirwlus 6 
C4-C8 Distzllce, circulus 4 to circulus 8 
C(K-4)-E1FW D i s t a n c e , c i r c u l u s ( ~ c i r c u l i f i r s t ~ t e r m i n u s 4 ) t o d f i r s t ~ t e r  
C(K-2)-ElFW D i s t a ~ - ~ , c i r c u l u s ( r w t e r c i r c u l i f i r s t ~ t e r m i n u s 2 ) t o d f i r s t ~ a t e r  
Q-ElFW Distance, circulus 2 to end first f kha te r  
C4-ElFW Distance, circulus 4 to end first Iksbater 
CO-CySlFW . . . klative widths, (variables 3-13)/SlFW 
C(K-2) -ElFY/SlFW 
SlR@LlFW hxge intewal betwcn circuli in first fkhater 
K l S T 3 / 4  W o f c i r c u l i i n f i r s t 3 / 4 o f f i r s t ~  



Table 1. ( p  2 of 4 )  

Varizble Varizble 
Nntzr Nal-E! Scale Zme 

29 W DIST M m m  distanoe Mwen 2 amsatiw c i m l i  i n  first fresfwater 
30 MX DIST,FW k l a t i w  width, (variable 29)/!3RJ 

Plus m 

61 NCFG k n h  o f  cirarli i n  plus gwth 
62 SFGZ Size (width) plus g.cwth m 

Fmha te r  ad Plus m 

65 KlRJtMK Total l~b~rafcimli f i r s t f r e s h v a t e r d p l u s m  
66 SlFW+SF(;I T d a l s i a e ( w i d t h ) f i r s t ~ t e r ; n d p l u s ~  
67 SlFY/SIFW + SFI;Z klatiw width, (variable 2)/SlRJ + SR;Z 

First krine h l u s  

70 KlCE knkr of circuli i n  first oc.san m 
71 SlQZ Size (width) first m m 



Vari &le Vari &le 
Nmtw Km! Scale Za?e 

WC3 Distance, d o f ~ t e r p d h  tocimlus 3 
DWCG Distance,doff?xdwterpdhtocirailus6 
DWCS D i s t a n c e , d o f ~ t e r ~ t o c i r a i l u s 9  
OW412 Distance, d of fr&water pdh to cirailus 12 
OW415 Distance, d of fkd-mter pdh to cimlus 15 
(3-6 Distanae, cirailus 3 to cimlus 6 
(3-8 Distance, cirailus 3 to cirailus 9 
(3-C12 Distance, cimlus 3 to cirailus 12 
C3-C15 Distance, cirailus 3 to cirailus 15 
&C9 Distance, cirailus 6 to cirailus 9 
CMl2 Distance, cirailus 6 to cirailus 12 
CM15 Distance, cirailus 6 to cirailus 15 
W15 Distance, cirailus 9 to cirailus 15 
C(K-6)-El@ Distanae,c imlus(~ci ra i l i f i rs tooeanminus6) todf i rs tooean 
C(K-3)-E131P. Distance, cirailus ( ~ c i r a i l i  firstoceanminus3)todfirstocean 
C3-El@ Distance, cirailus 3 to d of first ooean 
BElCn Distance, cirailus 9 to d of first rn 
C15-El@ Distance, cimlus 15 to d of  first ooean 
EFWWlQe . . . k l a t i ~  widths, (vari&les 72-&)/SlQe 
C(K-3) -E13Ce/SlOZ 
SlOZ,NlOZ A m q e i n t e w a l ~ c i r a i l i i n f i r s t m  
K 1sT l/2 h b w  o f  ciraili in first l/2 o f  first ocean 
WX DIST M m m  distance behem 2 amseakiw ciraili in first ocean 
MX DIsT/sl@ klatiw width, (variable 107)/51(112 

- Mirued - 





Table 2. Sockeye salmon commercial harvest  i n  numbers o f  f i s h  by f i s h e r y  and date, 
Upper Cook I n l e t ,  1986. 

Ncrthan Dist r ic t  Central Dis t r ic t  

East West k t  Chinitna k lg in  Mist. Salaretof Kalifislg, GhuyMnildik 
Date Side Side Wft Side Elqy I s 1 4  Forelad Baath EWh Baath Total a 







Table 3 .  Escapement of  sockeye salmon in Upper Cook I n l e t ,  1986. 

River System Numbers Method 

Susi t n a  River: 
Yentna S t a t i o n  
Larson Creek 

Kenai River: 
Russi an Ri ver  
Hidden Creek 

Kasi 1 of River : 

Crescent  River : 

Fish Creek: 

Packers Creek: 

sonar  
weir  

sonar  
weir  
weir  

sonar  

sonar  

weir  

weir  

Tot a1 1,127,411 

a Source: King, B .  and K .  Tarbox. In p re s s .  Upper Cook I n l e t  
salmon (Oncorhynchus spp . )  escapement s t u d i e s ,  1986. Alaska 
Department of Fish and Game, Divis ion of Commercial F i s h e r i e s ,  
Technical Data Report, Juneau. 
Source: Marcuson, P. 1986. Larson Lake p r o j e c t .  Technical 
Progress  Report. Cook I n l e t  Aquaculture Assoc ia t ion .  Soldotna,  
A1 aska.  
Source: Nelson, D . C . ,  Athons, D . E .  and Carlon, J.A. 1986. 
Russian River sockeye salmon s tudy .  Alaska Department of Fish 
and Game, Divis ion of Spor t  Fish,  Federal Aid in  Fish Res to ra t io  
Annual Performance ~ e p o r t ,  1985-1986, P ro j ec t  AFS-44, 26(AFS-44- 
1-59. 
Source: Fl agg, L .  1986. 1986 Annual Report.  A1 aska Departmen 
of Fish and Game, Division of F i she r i e s  Rehab i l i t a t i on ,  Enhancem 
and Development, Sol dotna,  A1 aska.  
Source: Chlupach, R .  Alaska Department of Fish and Game, Big La 
personal communication. 
Source: Marcuson, P. 1986. Packers Lake p r o j e c t .  Technical 
Progress Report. Cook I n l e t  Aquaculture Associat ion.  Soldotna,  
A1 aska.  



Table 4. Age composi t ion of t h e  commercial sockeye salmon ha rves t  by brood year ,  age c l a s s  and f i s h e r y ,  Upper Cook 
I n l e t ,  1986. 

Brood Year and Age Classa 

Fishery 

1983 1982 1981 1980 1979 
- 

0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 Other Total 

Northern 
East Side 

I 
N 

'? Northern 
West Side 

Central 
D is t r ic t  
D r i f t  

Central 
D is t r ic t  
West Side 

Percent 
W r s  
Standard Emr 
Sample Size 585 

Percent 0.1 
W r s  100 
Standard Emr 53 
Sample Size 1,111 

Percent 0.1 
W r s  333 
Standard E r r o r  301 
Smple Size 7,918 

Percent 
W r s  
Standard Emr 
Sanpl e Size 964 

Continued - 





Table 4. ( p  3 of 3 )  

Brood Year and /@ Classa 

- 

0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 Other Total 

Kal i fonsky Percent 0.gb 0.3 39.9 33.5 14.9 0.3 11.0 0.1 100.0 
Beach W r s  127 1,571 196,405 164,985 73,483 1,578 54,223 314 492,686 

Standard Emr 4 93 991 987 686 21 649 6 

1 
W l e  Size 2,362 

N 

-? Cloe/ 
Ninilchi k Percent O.Ob 0.4 41.0 0.gb 0.gb 32.2 16.7 0.7 8.7 0.1 0.2 100.0 
Beach W r s  62 3,530 380,673 177 224 298,359 154,560 6,460 80,893 667 1,577 927,182 

Standard E r r o r  22 329 2,896 105 43 2,666 2,189 724 1,601 70 269 
Sanple Size 3,586 

~ o t a l ~  Percent 0.gb 0.gb 0.9 24.4 0.gb 0.gb 50.0 10.8 0.3 13.4 0.1 0.1 0.0 100.0 
b r s  947 440 41,977 1,151,959 840 357 2,364,825 513,385 15,974 643,501 2,646 2,583 290 4,739,724 
Standard E r r o r  460 60 3,768 14,245 80 18,118 10,399 1,568 12,576 710 421 0 

a Age information s m r i z e d  fm original age-wight-length data forms. Harvest nurbers taken fm Alaska Department o f  Fish and Game postseason 
hawest conpilation dated 18 November, 1986. Age carposition information c a r ~ i l e d  fm Appendices A.2 through A.9. 
Fish present, but represent less than 0.05% o f  the catch. 
Age carposition assuned t o  be the same as Central D is t r ic t  wst-side set g i l l  net fishery. 
The values i n  th is  table include estimated and irrputed quantities. 
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Table 6. Mean and s tandard e r r o r  o f  sca le  v a r i a b l e s  from age-1.3 sockeye 
salmon used t o  c o n s t r u c t  l i n e a r  d i s c r i m i n a n t  f u n c t i o n s  i n  1986. 

Vari &le 
~ 7 b  m s t i c  t4w-1 s ~ 3 a n  SE ~ a a n  SE 

First F m t e r  Cmulus 
1 KlFW 
2 SlRJ 
4 
5 00C6 
7 0 x 4  
8 04% 
10 C4-a 
12 C(K-4)-E1RJ 
14 C2-UFW 
15 C4-UFW 
16 00c2/SlFw 
17 
18 

w w  
29 
WRJ 
C2a/slRJ 

21 
23 

Q V R J  

26 
@CG/S1RJ 
VPR 13/SlFW 

n S~W~RJ 
23 K 1ST 3/4 
29 Wx DIST 
30 VPR 29/SlFw 

Plus (3uvt.h 
61 NCFG 
62 SQ 

F m w  ;nd Plus Gmth 
66 K l W m  14.155 
€6 SlF-tQFi-SQ 161.560 



Table 6 .  ( p  2 of 2 )  

Vari abl e 
~ , b  chamtwistic h SE M3an SE k i m  SE 

First M n e  Arxrlus 
70 KlOZ 
71 SlCe 
72 DWC3 
78 c 3 8  
79 c3C12 
81 0 6 8  
82 06C12 
85 C(K-6)-El@ 
96 C(K-3)-El@ 
90 acc3/sloz 
91 W06/slOe 
El 
% c38/slce 
97 c3Clyslaz 
93 c6a/s1ce 

100 06C1~1Oe 
1@ 8C15/SlCe 
103 VPR 86/SlOe 
104 VPR 96/SlOe 
105 slce/NclCe 
105 K 1ST 1/2 
lo7 FlaX DIST 
108 VPR 107/slQZ 

a All masurd distawes are nag7ifia.i 100 tim. 
Sale mple sizes fix- the Susitna, h i ,  ad Kasilof R i m  kse aX), 211, ad 203, respxtively. 



Table 7.  Classification matrices derived from l inear  discriminant analyses 
of age-1.3 sockeye salmon scales from the Susitna, Kenai, and 
Kasilof Rivers, Upper Cook In le t ,  1986. 

MJXL Ia KXEL IIa 
Pctual PctLal 
m0-f Sarple 
Wgin Size Classified Cmp of (kigin (kigin Size Classified Q ~ I  of Origin 

- O f  Sarple 

Susitna W i  Kasilof Susitna Kasilof 

Susitna 200 0.515 0.215 0.270 Susitna Xr) 0.700 0.300 
Kawj 211 0.170 0.690 0.13 lbsilof XO 0.235 0.766 
Kasilof 200 0.200 0.145 0.666 

h l l  amxtly classified = .617 h l l  axvectly classified = .732 

tan IIIa MlXLIVa 
ktual PctLlal 

-of Sarple 
Wgin Size Classified @up of (kigin (kigin Size Classified Gmp of Wgin 

@upof Sarple 

Susitm b i  
KeMj Kasilof 

Susitna 203 0.760 0.240 h i  21 1 0.770 0.230 
KBMi 211 0.230 0.770 Kasilof 200 0.1% 0.835 

aierall amxtly classified = .765 Omall cowectly classified = .7&3 

a Variables incl ucled in exh mxlel m: 
KEl I (7, 104, €6, 61, 2, 105, 109, 72, 16, 70) 
FITIEL I1 (15, 90, 86, 62, 61, 105, 7) 
FITIEL 111 (104, 7, 109, 105, 107) 
MX3a IV (2, 17, 104, 66, 61, 105, 82, 72) 



Table 8. Stock composition estimates and 90% confidence l imits  
calculated from l inear  discriminant analyses of age- 
1.3 sockeye salmon by r iver  system, fishery, and date 
for  Upper Cook In le t ,  1986. 

hint Estinate (93% CI) 



Table  8. ( p  2 o f  3)  

hint Estinate (% CI) 

Ual ifhsky 
Beach 7/04 0.306(0,.628) 0.212(.002,.423) 0.482(.202,.761) 

7/11 0.206(0,.509) 0.487(.255,.7X)) 0.308(.B4,.!32) 

7/18 0.156 (0, .45) 0.643 (.401, .Eli) 0.200 (0, .440) 

7/28 0.064 (0, .353) 0.674 (.432, .915) 0.262 (.019, .5C6) 

Sal matof 
&ead7 7/11 0.578(0,1.000) 0.237(0,.767) 0.184 (0, .812) 

r n l  DiDistrict 
kst side 1-44 ~9 ~4 



T a b l e  8. ( p  3 o f  3)  

Fbint Estimte (% CI)  

Fisherf [Bte Susitna hi Kasilof 

FIwZhem District 
EastSide 7/25 0.881(.722,1.000)0.113(0,.278) ~rac$ 

hthem District 
M S i d e  7/21 l.CUO(.n9,l.CUO) T& ~rac$ 

a The Cgltral district bift cakhs w r ~  classified w i t h  a dl hi& imluded Susitna, 
hi, ;nd Kasilof Riwrs. The east-side tea91 set net cakhs WE classified with a 
t k e - h a y d l  hi& imludedSusitna, hi, a d b i l o f  Rim. IheCentral District 
west side set net catches m assured to be ofcrexmt Riwcrigin. The Kalgin Islard 
set net czrtch m classified w i t h  a three4ay dl hi& ixluded b i tna ,  hi, ad 
Kasilof R i m .  The t b r h m  District east-side set net catdI w s  classifid w i t h  a 
Wway dl hi& included Susitna znd hi Rim. The No* District wst side 
setnetcatd.lesmassuredtooriginatefnmtheSusitnaRiw. beer, 
classificatim of the armercial catd.les w e  IT& us iq the t h ~ - w a y  dl imldiq 
Susitna, hi, ad Kasiluf Rivers. 
T m  was reccKlpl for systam that m wiginally imluded in the dl d to 
classify the catch ;nd their point estimates wwe less than m hrt the q p ~  bands of 
the % carfidxe interval ws pasitive. 
Mft f ish iq permitted i n  a thm mile ccrricbr cnly (south of Kasilof River alu-g the 
hi hinsula d w ~  set gi l lnett iq i s  permitted). 
N3t availhle. 



Table 9. T o t a l  ha r ves t  o f  sockeye salmon age-1.3 by f i s h e r y  and r i v e r  
system, Upper Cook I n l e t ,  1986. 

Est imated Commerci a1 
F i  sherya Sys tem P ropo r t  i on Harves t  

No r t he rn  D i s t r i c t  Sus i t na  
East S ide  Kenai 

To ta l  

No r t he rn  D i s t r i c t  Sus i t na  
West S ide 

Cen t ra l  D i s t r i c t  Susi  t n a  
D r i f t  Kenai 

K a s i l o f  
To ta l  

Cen t ra l  D i s t r i c t  
West S ide Crescent 

K a l g i n  Susi t n a  
I s 1  and Kenai 

Kas i  1  o f  
To ta l  

Sal amatof Susi  t n a  
Beach Ken a  i 

Kasi  1  o f  
T o t a l  

Kal i f o n s k y  Susi t n a  
Beach Kenai 

K a s i l o f  
T o t a l  

- Cont inued - 



Table 9. (p 2 of 2 )  

Estimated Commerci a1 
Fi sherya System Proportion Harvest 

Cohoe/Ni nil chi k Susi tna 
Beach Kenai 

Kasilof 
Total 

Total Susi tna 
Ken a i 
Kasilof 
Crescent 
Unknown 

Total 

a The commercial harvest values include estimated and imputed 
quantities. 
Due to insufficient sampling no estimate is available, but the 
assumption that the harvest is primarily Crescent River origin is 
made. 





Tab le  10. ( p  2 o f  3)  

0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 OUler Total 

West Si& 
Total 0.0 0 0.0 0 100.0 B3 100.0 5,891 100.0 306 0.0 0 100.0 17,012 100.0 14,285 100.0 30 100.0 36,488 100.0 611 100.0 74,83 

I Kalgin Is. Susitna 0.0 0 0.0 0 25.6 a05 10.0 
w 
u3 

hi 0.0 0 0.0 0 T3.4 565 56.0 
I Kasilof 0.0 0 0.0 0 0.0 0 34.0 

u-krw7 0.0 0 0.0 0 0.0 0 0.0 
Total 0.0 0 0.0 0 100.0 TI0 100.0 

Salmatof Susitna 0.0 0 0.0 0 0.0 0 0.0 
E k &  KeMi 100.0 325 0.0 0 100.0 3,914 95.0 

Kasilof 0.0 0 0.0 0 0.0 0 5.0 
Total 100.0 325 0.0 0 100.0 3,914 100.0 



Table 10. ( p  3 o f  3 )  

Pge Class 

0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 0 t h ~  Total 
-- - ... - 

River 
F i - S y s t m %  # %  # % # % # % # % # %  # % # %  # % # % # %  # 

KalifcmQkitna 79.3 101 0.0 0 6.6 10Q 1.9 3,M 0.0 0 0.0 0 13.3 21,943 1.8 1,323 4.0 93 2.2 1,19 0.0 0 5.8 B,45 
Beach KeMi 20.7 26 0.0 0 0 . 4  1,46745.2 aT15 0.0 0 0.0 063.1 104,10647.434,831 76.0 1,191@.744,842 76.8 241 56.9 275,48 

k i l o f  0.0 0 0.0 0 0.0 0 52.9 1(X3,888 0.0 0 0.0 0 23.6 3 8 , s  50.8 37,329 21.0 3% 15.1 8,188 23.2 73 38.3 1&3,75 
~ o t a i  100.0 127 0.0 0100.0 1,aiioo.o 196,405 0.0 o 0.0 0100.0 i a , s i m . o  n ,mim.o  i,5~100.0 54,223100.0 314 100.0 4 9 , a  

Cohoe/ Susitna 33.0 20 0.0 
Ninilhik KeMi 33.5 21 0.0 
Beach Kasilof 33.5 21 0.0 

Total 0.0 62 0.0 

~otalb k i t n a  42.2 426 9.1 
h i  45.8 462 0.0 
k i l o f  5.8 58 0.0 
chscmt 0.0 0 0.0 
Wuma 6.1 62 9.9 
Total 100.0 lo@ 100.0 

a lk v a l m  s t ~ ~  ty fishery ircluk estimated and inprted qmtities. 
b lkbmn Wal rqmenb armeKial c a t d ~ ~  fmn (hinitna Bay and k t  Faeland fishaies that rare not a l l m t e l  to the fur river system 4 

other ag classes not rqrembd in me of the eicjit desiguted f i M e s .  



Table 11. Commercial ha rves t  o f  sockeye salmon by f i s h e r y  and r i v e r  system, Upper Cook I n l e t ,  1986. 

Fishery 

Northern Northern Central Central Kalgin S a l m t o f  Kal ifonsky k / N i n i l c h i k  West Foreland/ 
River East Side West Side D is t r i c t  West Side Island Beach Beach Beach Chinitna Bay 

systana, t, Set Net Set Net Drift Set Net Set Net Set Net Set Net Set Net Set Net Total 

Susitna Wrs 
Percent 

Kenai Wrs 
Percent 

I 

Kasilof Wrs 
Percent 

Crescent Nlmlbers 
Percent 

U l h  Nurbers 
Percent 

Total Wrs 
Percent 

a U l b  represents c m r c i a l  catches frun Chinitna Bqy and West Foreland fisheries that were not allocated t o  the four major r iver  
systems and other age classes not represented i n  one o f  the eight designated fisheries. 
The values i n  th is  table include estimated and inputed quantities. 



Table 12 .  Commercial and personal use catch, escapement, and total  return of sockeye salmon by major age classes 
and r iver  systems, Upper Cook In le t ,  1986. 

Pge Class 
Cmwcial Cat& : 

River bploi tatial 
sm Rate 1.2 1.3 2.2 2.3 Other Total 

Kasilof P 0.84 Nnber &,I76 783,954 249,966 
N 

I burnt 30.9 48.0 15.4 
Kasilof Nnber 

Rnznt 

Total Nnber 
m 

kj2 Class 

1.2 1.3 2.2 2.3 Other Total 





Table 13. Sockeye salmon return by brood year and age class and 
return per spawner information for  the Susitna River, 
Upper Cook Inlet .  

Return by Age Class 
Return 

Brood Per 
Year Spawners 1.2 1.3 2.2 2.3 ~ o t a l ~ , ~  S p m r  

a Distribution of 1985 cmrc ia l  catches based on scale pattern analyses as 
docunented in Cross and Goshert (In press). 
Distribution of 1984 cmrc ia l  catches based on scale pattern analyses as 
docmted  in Cross et a1 . 1987. 
Distribution of 1983 cmrc ia l  catches based on scale pattern analyses reported 
in Cross et a1 . 1986. 
Distribution of 1982 cmrc ia l  catches based on scale pattern analyses and 
migratory timing reported in Cross et a1 . 1985. 
Distribution of 1978-1981 m r c i a l  catches based on scale pattern analyses and 
the distribution of 1972-1977 cmrc ia l  catches based on escapement age carposi tion 
as reported in Cross et al. 1983a. 
Total returns only include age gmups 1.2, 1.3, 2.2, 2.3. 
!+el iminary return-per-spwr estimate. Estimate represents a mi nimm val ue because 
the return of six-year old fish has not occurred yet. 
Represents total escapmnt due t o  unavai 1 abi 1 i ty of sport catch. 
Average cal cul ated for brood years 1968 through 1980. 



Table 14. Sockeye salmon return by brood year and age class and 
return per spawner information for  the Kenai River, Upper 
Cook In le t .  

Return by Age Class 

Return 
Brood Per 
Year Spwners 1.2 1.3 2.2 2.3 Total a, Spawer 

a Distribution of 1985 cmrc ia l  catches based on scale pattern analyses as 
docunented in Cross and Goshert (In press). 
Distribution of 1984 cmrc ia l  catches based on scale pattern analyses as 
docmted in Cross et a1 . 1987. 
Distribution of 1983 cmrc ia l  catches based on scale pattern analyses reported 
in Cross et a1 . 1986. 
Distribution of 1982 cmrc ia l  catches based on scale pattern analyses and 
migratory timing reported in Cross et a1 . 1%. 
Distribution of 1978-1981 cmrc ia l  catches based on scale pattern analyses and 
the distribution of 1972-1977 cmrc ia l  catches based on escapement age 
carposition as reported in Cross et a1 . 1983a. 
Total returns only include age groups 1.2, 1.3, 2.2, 2.3. 
Preliminary return-per-spawner estimate. Estimate wpresents a minim value 
because Ule return of si x-year 01 d f i sh has not occurred yet. 
Average calculated for broad years 1968 through 1980. 



Table 15. Sockeye salmon return by brood year and age c lass  and 
return per spawner information fo r  the Kasilof River, 
Upper Cook I n l e t .  

Return by &e Class 
Return 

Brood Per 
Year Spawners 1.2 1.3 2.2 2.3 ~ o t a l  a, S p m r  

a Distribution of 1985 c m r c i  a1 catches based on scale pattern analyses as docunented 
in Cross and Goshert (In pmss) . 
Distribution of 1984 c m r c i a l  catches based on scale pattern analyses as docmted 
in Cross e t  a1 . 1987. 
Distribution of 1983 c m r c i a l  catches based on scale pattern analyses reported in 
Cross e t  a1 . 1986. 
Distribution of 1982 c m r c i a l  catches based on scale pattern analyses and migratory 
timing reported in Cross et al. 1985. 
Distribution of 1978-1981 c m r c i a l  catches based on scale pattern analyses and the 
distribution of 1972-1977 c m r c i a l  catches based on escapmat age carposi tion as 
reported in Cross e t  al. 1983a. 
Total returns only include age gmups 1.2, 1.3, 2.2, 2.3. 
Preliminary return-per-spawner estimate. Estimate represents a minim value because 
the return of six-year old fish has not occurred yet. 
Represents total escaperent due to unavailability of sport catch. 
Average calculated for brood years 1968 through 1980. 



Table 16.  Sockeye salmon return by brood year and age c lass  and 
return per spawner information fo r  the Crescent River, 
Upper Cook In l e t .  

Return by kje Class - - 
Return 

Brood Per 
Year S p m r s  1.2 1.3 2.2 2.3 Total a, S p m r  

a Distribution of 1985 c m r c i a l  catches based on scale pattern analyses as docmnted 
in Cross and Goshert (In press). 
Distribution of 1984 c m r c i a l  catches based on scale pattern analyses as docunented 
in Cross et a1 . 1987. 
Distribution of 1983 m r c i a l  catches based on scale pattern analyses reported in 
Cross et a1 . 1986. 
Distribution of 1982 c m r c i a l  catches based on scale pattern analyses and migratory 
timing reported in Cross et a1 . 1985. 
Distribution of 1978-1981 c m r c i a l  catches based on scale pattern analyses and the 
distribution of 1972-1977 c m r c i a l  catches based on escapement age carposition as 
reported in Cross et al. 1983a. 
Total returns only include age grwps 1.2, 1.3, 2.2, 2.3. 
Prel iminary return-per-s-r estimate. Estimate represents a minim val ue because 
the return of six-year old fish has not occurred yet. 
Average cal cul ated for bmod years 1968 through 1W. 



Figure 1 .  Upper Cook Inlet  area showing the commercial fishing d i s t r i c t s  and 
major sockeye salmon spawning r iver  systems. 

-48- 



Figure 2.  Age-1.3 sockeye salmon scale showing the freshwater and marine 
growth zones that  are measured to  generate variables to  build 
l inear  discriminant functions. 

1 

A x i s  o f  measurement 

ZONE 4 

ZONE 3 

ZONE 2 

ZONE 1 

b 



Var 105 - S1 OZ/NCIOZ 

0.1 - 
z 0.09 - 
0 0.08 - 

0.07 - 
0 0.06 - 
a 0.05 - 0 
rr 0.04 - 
a 0.03 - 

0.02 - 
0.01 - 

Susitna River N = 200 
Mean = 15.8 

Var 105 - SIOZ/NClOZ 

O l b - - - - . - -  1 1  12 * - -  20 

- -  - 
0.09 - 

0, 0.08 - 
& 0.07 - 
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Figure 3. Frequency distribution of variable 105 derived from age-1.3 
sockeye salmon escapements into the Susitna, Kenai, and Kasilof 
Rivers , 1986. 
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Figure 4.  Frequency d i s t r ibu t ions  of var iable  109 derived from age-1.3 
sockeye salmon escapements i n to  the Susitna,  Kenai, and Kasilof 
Rivers, 1986. 
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Figure 5. Stock composition estimates of age-1.3 sockeye salmon by r iver  
system derived from the Central Distr ic t  d r i f t  g i l l  net f ishery, 
Upper Cook In le t ,  1986. 

z 0.9 - 
0 0.8 - - 0.7 - 

z 0.9 - 
o 0.8 - - 0.7 - 
C 
K 0.6 - 
0 0.5 - 
n 0.4 - 
0 0.3 - 
K 0.2 - 
n 0.1 - 

Susitna River 

Kenai River 

' 6/27 i z d  -7/0! -710 



Kalifon~ky Beach 

D A T E  
Sudtna 6ZZ54 Kmai (ZZ;I Kadlof 
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F i g u r e  6. Stock composi t ion es t imates  o f  age-1.3 sockeye salmon by r i v e r  
system de r i ved  from the  Kal i f o n s k y  Beach and Cohoe/Nini 1 c h i  k 
Beach s e t  g i l l  n e t  f i s h e r i e s ,  Upper Cook I n l e t ,  1986. 



APPENDIX A 



Appendix A.1. Ra t i os  used f o r  expanding o t h e r  age c lasses  r e l a t i v e  t o  
age-1.3 by r i v e r  system, Upper Cook I n l e t ,  1986. 

Expansion R a t i o  

P e r i  od Age Class Susi  t n a  Kenai K a s i l o f  

6/02 
t h r u  
7/11 

7/12 
t h r u  
7/ 19 

7/20 
t h r u  
9/08 



Appendix A.2. Age composi t ion of sockeye salmon harvested i n  t h e  Nor thern  D i s t r i c t  East S ide s e t  g i l l  n e t  
f i s h e r y ,  Upper Cook I n l e t ,  1986. 

-1 e 
Date Size 

@ Class 

1.1 0.3 1.2 2.1 1.3 2.2 2.3 3.2 Total 

7/25 585 Percent 0.9 1 .O 40.3 0.5 32.0 15.0 9.4 0.9 100.0 
NlmtEr~ 114 126 5,085 62 4,037 1,893 1,186 114 12,617 

Variance 2,431 2,699 65,581 1,356 59,314 34,754 23,214 2,431 

(1. Totals 
OI 
I Estimated Percent 0.9 1 .O 40.3 0.5 32.0 15.0 9.4 0.9 100.0 

Wrs 114 126 5,085 62 4,037 1,893 1,186 114 12,617 
Vari m e  2,431 2,699 65,581 1,356 59,314 34,754 23,214 2,431 

Std. Emr 49 52 256 37 244 186 152 49 

Fi  shery Total Percent 0.9 1 .O 40.3 0.5 32.0 15.0 9.4 0.9 100.0 
Nunbers 400 444 17,887 221 14,202 6,658 4,172 400 44,384 

a The nunbers o f  f ish by age class represents unsanpled fishing periods and were calculated as f o l l ~ :  
fo r  the fishing periods between 6/02-7/21 and 7/28-9/05, the age canposi t ion on 7/25 was used. 



Appendix A.3. Age composit ion of sockeye salmon harvested i n  t h e  Nor thern D i s t r i c t  West Side s e t  g i l l  ne t  
f i s h e r y ,  Upper Cook I n l e t ,  1986. 

kJ2 Class 

Sarple 
aate Size 0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 Total 

7/21 583 I&CEI& 0.5 0.2 1.9 11.9 0.3 0.0 61.8 6.8 0.2 16.1 0.3 0.0 100.0 
mEr3 91 36 346 2,170 56 0 11,288 1,240 3 2,9X 56 0 18,233 

Variance 2,813 1,129 10,538 3,274 1,691 0 133,472 35,831 1,129 76,371 1,691 0 

7/25 522 fkmmt 0.0 0.0 1.7 10.5 0.0 0.2 67.9 4.2 0.4 14.9 0.0 0.2 100.0 
mEr3 0 0 582 3,597 0 €a 23,258 1,439 137 5,104 0 €a 34,253 

I 
Variance 0 0 37,632 211,627 0 4,495 491,638 93,610 8,972 286,546 0 4,495 

Wl 

I 

Total s 
Estimted fkmmt 0.2 0.1 1.8 11.0 0.1 0.1 6 .8  5.1 0.3 15.3 0.1 0.1 100.0 

f h l t ~ ~ s  91 36 928 5,76/ 56 e3 34,525 2,679 173 8,040 56 88 52,486 
Variance 2,813 1,129 48,171 270,901 1,691 4,495 625,110 126,441 10,100 361,916 1,691 4,495 

Std. h 53 34 219 520 41 67 791 356 101 Kt? 41 67 

Fishery Total lkxflt. 0.1 0.0 2.1 12.2 0.1 0.1 6 .0  5.0 0.6 14.6 0.1 0.1 100.0 
m 100 40 1,91 11,351 62 133 60,209 4,591 577 13,506 62 133 92,688 

a The mntRls of fish by q! class represglts mapled fishirg periods ard m ca1culat.d as follafs: 
1) for the fishirg periods betheen q@ ard 7/18, the ay corposition on 7/21 was used. 
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Appendix A.4. ( p  3 o f  4 )  

Pg? Class 

Sarple 
Date Size 0.1 0.2 0.3 1.2 1.3 2.2 1.4 2.3 3.2 2.4 Total 

7/28 612 k m t  
Nntzrs 

I Variance 

56.0 
93,143 

11,156,424 
Pg? Class 

63.3 
g,= 

2,=,m 

Total s 
W M  Rroent 0.0 0.0 1.1 18.0 53.7 8.4 0.2 13.5 0.0 0.0 100.0 

Nntzrs 159 333 28,W 474,420 1,544,798 220,381 6,043 355,866 m 525 2,631,332 
Variance 19,996 90,374 13,882,738 192,339,825 317,683,155 1@,1%,957 1,880,547 153,%,656 4B,572 99,852 

Std. h 141 301 3,726 13,988 17,824 10,109 1,375 12,391 703 316 



Appendix A.4. (p  4 o f  4 )  

@ Class 

S w l  e 
Date Sia3 0.1 0.2 0.3 1.2 1.3 2.2 1.4 2.3 3.2 2.4 Total 

Fishery Total RrPent 0.0 0.0 1.1 17.8 9B.8 8.3 0.2 13.7 0.0 0.0 100.0 
 WETS 158 333 29,351 49,lOQ 1,630,458 2#3,985 6,234 333,655 m 525 2,m,563 

a The rurbers of fish ty q class r$..lresents ulsarpled fishing periods d WE calailated as follans: 
1) for th fishitg period cn 7/20, the age corpositicn on 7/19 was used. 

I 2) fir the fishirg periods be beer^ 7/31 d 94, the age carpasition cn 7/30 was d. 
z 



Appendix A.5. Age compos i t ion  of sockeye salmon harvested i n  t he  Cent ra l  D i s t r i c t  West Side s e t  g i l l  n e t  
f i s h e r y ,  Upper Cook I n l e t ,  1986. 

Sap1 e 
Date Size 

& Class 

0.3 1.2 2.1 1.3 2.2 1.4 2.3 3.2 Total 

6/27 481 Percent 
NuIilers 

Variance 

7/04 289 Percent 
Nu&ers 

I Variance 
m 
N 
I 7/11 194 Percent 

w r s  
Vari m e  

Total s 
Estimated Percent 0.6 7.7 0.1 25.7 19.3 0.1 46.2 0.3 100.0 

NUrbers 55 673 11 2,249 1,690 11 4,051 21 8,761 
Variance 661 6,861 120 17,044 14,403 63 22,653 238 

SM. Emr 26 83 11 131 120 8 151 15 
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Appendix A.6. Age composit ion of sockeye salmon harvested i n  the  K a l g i n  I s l a n d  s e t  g i l l  ne t  f i s h e r y ,  
Upper Cook I n l e t ,  1986. 

kJe Class 

Date 
-1 e 
Size 0.3 1.2 1.3 2.2 2.3 2.4 Other Total 

6/30 264 Percent 1.1 12.5 64.1 12.1 9.8 0.4 0.0 100.0 
t'ht~rs 43 495 2,536 479 388 15 0 3,956 

Var i ance 647 6,508 13,693 6,329 5,260 237 0 

Totals 
I 
rn Estimated Percent 1.1 12.5 64.1 12.1 9.8 0.4 0.0 100.0 
f W r s  43 495 2,536 479 388 15 0 3,956 

Vari m e  647 6,508 13,693 6,329 5,260 237 0 
Std. E m r  25 81 117 80 73 15 0 

Fishery Total Percent 1.3 12.8 61.6 7.6 16.4 0.1 0.2 100.0 
W r s  770 7,813 37,557 4,657 9,981 34 131 60,943 

a lhe nwbers o f  f ish by age class represents unsanpled fishing periods and were calculated as follows: 
1) for  the fishing periods o f  6/16 and 6/27, the age carposition on 6/30 was used. 
2) for  the fishing periods between 7/04 and 9/08, the age carposition o f  corresponding d r i f t  fishery periods was used. 



Appendix A.7. Age composi t ion of sockeye salmon harvested i n  t h e  Salamatof Beach s e t  g i l l  n e t  f i s h e r y ,  
Upper Cook I n l e t ,  1986. 

-1 e 
Date Size 

&je Class 

0.2 0.3 1.2 1.3 2.2 1.4 2.3 Total 

7/26 621 Percent 0.2 2.3 13.0 55.0 7.4 0.5 
Nurbers 127 1,445 8,166 34,549 4,648 314 

Vari ance 12,704 143,016 719,822 1,575,208 436,119 31,663 

7/30 607 Percent 0.0 0.2 18.5 51.3 9.1 0.3 
Nurbers 0 45 4,177 11,584 2,055 68 

I Vari ance 0 1,680 126,865 210,213 69,602 2,517 
(3, 
cn 
I 

Total s 
Estimated Percent 0.1 1.7 14.5 54.0 7.8 0.4 

thtx3-s 127 1,490 12,343 46,133 6,703 382 
Variance 12,704 144,696 846,688 1,785,421 505,721 34,180 

Std. E r r o r  113 380 920 1,336 711 185 

Fishery Total Percent 0.1 1.5 15.0 53.6 8.0 0.4 21.2 100.0 
Nwbers 325 3,914 38,625 137,789 20,627 1,095 54,544 256,919 

a The nurbers o f  f ish by age class represents u n s q l e d  fishing periods and were calculated as follows: 
1) fo r  the fishing periods betwen 7/04 and 7/27, the age car~os i  t ion on 7/26 was used. 



Appendix A.8. Age composit ion of sockeye salmon harvested i n  t h e  K a l i f o n s k y  Beach s e t  g i l l  n e t  f i s h e r y ,  
Upper Cook I n l e t ,  1986.  

Pge Class 

Sanpl e 
Date Size 0.2 0.3 1.2 1.3 2.2 1.4 2.3 2.4 Total 

7/04 557 Percent 
wrs 

Vari ance 

7/11 569 Percent 
w r s  

Vari ance 

I 7/18 613 Percent 
wrs 

Vari ance 

7/28 623 Percent 
Nlmtlers 

Var i ance 



Appendix A.8. ( p  2 o f  2 )  

kje Class 

Date 
W l e  
Size 0.2 0.3 1.2 1.3 2.2 1.4 2.3 2.4 Total 

Total s 
Estimated Perrent 0.0 0.2 38.4 36.6 13.5 0.1 11.1 0.0 100.0 

WE 5 147 23,680 22,541 8,303 62 6,866 10 61,614 
Vari ance 15 8,695 982,293 974,085 470,366 448 420,689 38 

Std. E r r o r  4 93 991 987 686 21 649 6 

I I n p ~ t e d ~  WE 122 1,424 172,725 142,444 65,180 1,516 47,357 304 431,072 
m 
4 
I 

Fishery Total Percent 0.0 0.3 39.9 33.5 14.9 0.3 11.0 0.1 100.0 
W r s  127 1,571 196,405 164,985 73,483 1,578 54,223 314 492,686 

a The n&rs o f  f i sh  by age class represents unsanpled fishing periods and were calculated as follcws: 
1) fo r  the f ishing periods 7/03 and 7/07, tk age canposition on 7/04 was used. 
2) f o r  the fishing periods 7/13 and 7/14, the age carposition on 7/11 was used. 
3) f o r  the fishing periods o f  7/15, 7/17 and 7/19 through 7/22, the age canposition on 7/18 was used. 
4) f o r  the f ishing periods o f  7/25-27 and 7/30 through 8/15, the age canposition on 7/28 was used. 



Appendix A.9. Age composit ion of sockeye salmon harvested i n  t h e  Cohoe/Nin i lch ik  Beach s e t  g i l l  n e t  f i s h e r y ,  
Upper Cook I n l e t ,  1986. 

Pge Class 

sarple 
IBte Size 0.2 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 Total 



Appendix A.9. (p 2 o f  2) 

Total 
Estilmted Fbxnt 0.0 0.3 41.9 0.0 0.0 30.7 17.3 1.1 8.4 0.0 0.2 100.0 

rWws 23 968 122,518 138 45 89,989 50,647 3,255 24,549 78 522 22,762 
Varianoe 466 108,058 8,337,582 11,OX 1,&22 7,109,W 4,m3,387 524,322 2,561,938 4,938 72,154 

Std. GYW 22 329 2,886 105 43 2,@ 2,188 724 1,601 70 a69 

Fiskry Total l ?~mt  0.0 0.4 41.1 0.0 0.0 32.2 16.7 0.7 8.7 0.1 0.2 100.0 
~'MEKS 62 3,530 383,673 177 224 298,359 154,560 6,460 82,833 €67 1,577 927,182 

I 
a k m t m o f  fish t y a g e c l a s s ~  uwpledfishirg periods ~wreca la i l a t edas  follafs: w 

I 1) for the fishing period of 7/03, the age amposition on 7/04 MIS used. 
2) for the fishing periods ~AWB-I 7/11 ad 7/13, the age anposition on 7/07 was used. 
3) for the fishing period of 7/15, the age anpasition on 7/14 MIS USKI. 
4) for the fishing periods betwaen 7/18 and 7/20, the e anposition on 7/17 was used. 
5) for the fishing periods between 7/25 ad 445, the anposition an 7/22 MIS used. 



Appendix A. 10. Est imated mean l e n g t h  by sex and age c l a s s  o f  sockeye salmon harvested i n  t h e  commercial 
f i s h e r i e s  of Upper Cook I n l e t ,  1986. 

W - o o d Y e a r ~ P g e C l a s s  

1983 19e2 lSBl 198D 1979 

Locat id  Sex 0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 

NxmanDisbict Males h L q t &  
East Side Std. Emx 

Sarple size 
I 
4 
o Ferales hLs lg th  
I 

Std. Emx 
Smple Size 

All Fish h Lm$h 
Std. E m  
Smple Size 



Appendix A.lO. ( p  2 o f  8 )  

Locatid Sex 

W-ood Year zndpge Class 

k r themDis t r id .  k l e s  Pkm Lmgth 494.0 524.0 483.0 
W Sick Std. Ermr 0.0 22.5 6.2 

Sarple size 1 3 38 

Fareles PkmLmgth 
std. b 
Simple Size 

A11 Fish Pkm Leqth 494.0 566.6 485.3 
Std. Ermr 0.0 7.0 4.5 
Sarple Size 1 11 57 



Appendix A.lO. (p  3 o f  8) 

m Year d P g e  Class 

1!Z3 1962 1931 1980 lmS 

Locatid Sex 0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 

Central District Males k m  La$h 
[kift Std. Em 

Sanple Size 

Femles rklm 56.0 
Std. E m  0.0 
Simple Size 1 

All Fish k m  Length 565.0 
St.. E m  0.0 
S;nple Size 1 



Appendix A . l O .  (p  4 o f  8 )  

Wwd Year d P g e  Class 

1983 1982 1501 1980 1979 

0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 

CerrtralDistrict Males h i - w g t h  
k s t  S i b  Std. Emx 

Sarple Size 

Ferales h W  
std. Erm- 
Sarple Size 

AllFish h i - w g t h  
std. Emx 
Simple Size 







Appendix A . lO .  ( p  7 o f  8)  

Wid Sex 

Kal ifinsky Males h k r g t h  414.0 
Ekuh Std. Em;r 0.0 

Simple Size 1 
I 
V 
~n Ferales bm 

std. Ermr 
Simple Size 

AllFish hL.lgth 414.0 
std. Ermr 0.0 
Simple Size 1 
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Appendix A. l l .  Estimated mean weight by sex and age c lass  of sockeye salmon harvested in  the commercial 
f i she r i e s  o f  Upper Cook I n l e t ,  1986. 

Pkxlkm Dist r ic t  kles h ki$tb 
East Si& Std. Ewnr 

I 
Sarple s i ~  

w 
03 
I Fmles t3?lan Wei* 

std. Ewnr 
Sarpl e Size 

All Fish h ki$t 
std. Ewnr 
Sarpl e Size 
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Appendix A. l l .  ( p  5 o f  8) 

1983 1922 1981 1930 1979 

L o c a t i d  Sex 0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 

Kalgin Islad Males km ki@t 
std. m 
Sarple Size 

Femles km ki* 
std. m 
Sarple Size 

All Fish km ki@t 
std. m 
Sarple Size 

-Conti nued- 
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Appendix A. 11 . ( p  7 o f  8)  

kl ifinsky Males Mkicjt 1.1 
EhXh std. bYor 0.0 

I Sarple Size 
00 

1 
P 
I Fmles M k i g M  

std. EWpr 
Sarple Size 

Al lF ish Mkicjt 1.1 
std. bYor 0.0 
Sarple Size 1 



Appendix A.l l .  ( p  8 of 8) 

Cchoe/Ninilchik Males h ki@t 
Beach Std. Ermr 

Sarple Size 

Fmles MWI ki@t 
std. h 
Sarple Size 

All Fish MWI ki@t 
std. Ermr 
Sarple Size 

Sarrce: ki@t i r r f m t i m  sumarid fion the original agwei@t-length data fm. 
a Loczrticn ad dates inclusive of the sarple statistic (m wi@t): 

lbrthm District East Side set - 7/25. 
fbrthem District West Side set - 7/21, 7/25. 
Central District Mft - 6/27, 6/30, 7/04, 7/07, 7/11, 7/14, 7/15, 7/18, 7/19, 7/21, 7/26, 7/28, 7/30. 
Central District k t  Sick set - 6/27, 7/04, 7/11. 
Kalgin Islad - 6/30. 
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Appendix  B.2. ( p  2 o f  5 )  

7/07 Susitna 
hi 
Kasilof 

I Total 
cD 
0 
I 

7/11 Susitna 
hi 
Kasilof 
Total 

7/14 Susitna 0.0 0 19.9 678 6.3 3,149 17.7 45,190 5.8 1,406 4.2 32 7.4 3,279 14.2 53,724 
hi 0.0 0 90.1 2,730 42.5 21,246 52.8 134,773 42.2 10,228 67.8 513 79.8 35,359 54.1 234,949 
Kasilof 0.0 0 0.0 0 51.2 25,585 29.5 75,299 52.0 12,W 28.0 212 12.8 5,672 31.5 119,381 
m 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.2 758 
Total 0.0 0 100.0 3,408 100.0 49,930 100.0 255,252 100.0 24,238 100.0 m 1~0.0 44,m 100.0 378,712 



Appendix B.2. ( p  3 o f  5 )  

0.2 0.3 1.2 1.3 2.2 1.4 2.3 Total 

n3.k system %r&nber % W  % rhtw % rhtw % w % r&nber % MEt- % w 

7/15 Susitna 0.0 0 3.3 16 0.9 203 2.9 1,066 0.8 73 0.6 7 1.1 94 1.8 1,463 
hi 0.0 0 95.7 462 47.0 10,929 64.1 23,532 46.5 4,259 72.0 ax3 96.2 7,345 59.4 47,329 

I Kasilof 0.0 0 0.0 0 52.1 12,115 33.0 12,115 52.7 4,@6 27.4 306 12.7 1,082 38.2 30,443 
2 udult~ 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.5 397 
I Total 0.0 0 100.0 478 100.0 23,253 100.0 36,711 100.0 9,158 100.0 1,115 100.0 8,521 100.0 79,633 

7/18 Susitna 0.0 0 23.5 1,530 5.2 4,036 16.5 47,512 4.7 1,977 0.0 0 8.1 7,018 12.4 62,073 
hi 0.0 0 76.5 4,980 28.4 22,045 39.9 114,833 28.1 11,821 0.0 0 70.1 60,732 42.8 214,470 
Kasilof 0.0 0 0.0 0 66.4 51,541 43.6 125,548 67.2 28,288 0.0 0 21.8 18,837 44.8 224,244 
~otal 0.0 o 103.0 6,510 100.0 n,m 100.0 ~7,m 100.0 42,m 0.0 o 100.0 ~!6,m 100.0 m,m 

7/19 Susitna 0.0 0 2.9 22 0.6 158 2.4 1,515 0.5 83 0.8 3 0.8 158 1.6 1,996 
thvu hi 0.0 0 97.1 750 33.1 8,890 58.6 38,464 35.1 5,602 93.2 383 75.6 14,886 53.4 68,774 
7/20 Kasilof 0.0 0 0.0 0 66.3 17,406 39.0 25,589 64.4 10,278 0.0 0 23.6 4,647 45.0 57,930 

Total 0.0 0 100.0 772 100.0 26,254 100.0 66,638 100.0 15,958 100.0 385 100.0 19,691 100.0 128,700 



Appendix B.2. ( p  4 o f  5 )  

7/21 Susitna 
hi 
Kasilof 
Total 

I 
Lo 
IU 

' 7/26 b i t n a  
hi 
k i l o f  
Total 

7/28 Susitna 61.6 206 33.0 2,141 17.6 3,981 37.1 34,566 16.7 1,444 11.0 128 14.9 5,066 28.6 47,511 
hi 27.0 90 67.0 4,346 58.9 13,549 55.9 52,067 61.9 5,354 88.0 1,036 83.4 27,281 62.4 103,723 
Kasilof 11.4 38 0.0 0 22.5 5,090 7.0 6,520 21.4 1,851 0.0 0 4.7 1,586 9.1 15,B 
Total 100.0 333 100.0 6,487 100.0 22,620 100.0 93,143 100.0 8,649 100.0 1,164 100.0 33,931 100.0 166,327 



Appendix B.2. ( p  5 of 5 )  

- -  - - - 

0.2 0.3 1.2 1.3 2.2 1.4 2.3 Total 

ktJ2 systen %Mlk!r  % r h t t m  % m % NrltEr % Mlk!r % Nnber % rhttm % kntE?r 

7 p  Susitna 
th Wi 
9m Kasilof 

Total 
I a ------------------ 
Y ~ a t a ~  k i t n a  

hi 
Kasilof 
l.hblcw 
Total 

a /@ class tatals dif%r slicj-tly fvon original xje class totals cCle to nxrdirg m. 
The val stmm in this table incluje estimated ad inpRed qmtit ies. 



o
w
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o
w
 



Appendix B.3. ( p  2 o f  5 )  

0.2 0.3 1.2 1.3 2.2 1.4 2.3 Total 

system % W  % w % W  % t'htw % MtEr % MtEr % W  % MiEr 

7/11 Susitna 
hi 
Kasilof 

I 
U3 

Total 
cn 
I 

7/14 Susitna 
hi 
Kasilof 
m 
Total 

7/18 Susitna 0.0 0 23.5 19 5.2 49 16.5 579 4.7 24 0.0 0 8.1 86 12.4 757 
hi 0.0 0 76.5 60 28.5 270 39.9 1,401 28.1 144 0.0 0 70.1 741 42.8 2,617 
Kasilof 0.0 0 0.0 0 66.3 628 43.6 1,531 67.2 345 0.0 0 21.8 230 44.8 2,734 
Total 0.0 0 100.0 79 100.0 947 100.0 3,512 100.0 513 0.0 0 100.0 1,057 100.0 6,108 



Appendix B.3. ( p  3 o f  5 )  

7/21 Susitna 0.0 0 
hi 0.0 0 
Kasilof 0.0 0 

I m 0.0 0 
u3 
cn Total 0.0 0 
I 

7/25 Susitna 0.0 0 25.5 15 22.9 134 28.0 814 11.1 45 0.0 0 10.6 107 22.3 1,115 
hi 0.0 0 74.5 45 49.7 291 60.8 1,767 58.9 239 0.0 0 82.3 832 63.4 3,173 
b i l o f  0.0 0 0.0 0 27.4 160 11.2 326 30.0 122 0.0 0 7.1 72 13.6 679 
Total 0.0 0 100.0 60 100.0 985 100.0 2,937 100.0 406 0.0 0 100.0 1,011 100.0 5,034 

7/26 Susitna 0.0 0 25.5 8 22.9 66 28.0 402 11.1 22 0.0 0 10.6 53 22.3 551 
hi 0.0 0 74.5 22 49.7 144 60.8 873 58.9 118 0.0 0 82.3 411 63.4 1,568 
b i l o f  0.0 0 0.0 0 27.4 79 11.2 161 30.0 60 0.0 0 7.1 35 13.6 335 
Total 0.0 0 100.0 30 100.0 289 100.0 1,436 100.0 2CO 0.0 0 100.0 499 100.0 2,471 



Appendix B.3. ( p  4 o f  5 )  

0.2 0.3 1.2 1.3 2.2 1.4 2.3 Total 

lMe s m  %Nurber % ftnbw % MEr % MEr % ftnbw % m % MEr % MEr 

7/28 Susitna 
KBlai 
k i l o f  
Total 

I 

I 

7/30 Susitna 
hi 
Kasilof 
Total 

7/31 Susitna 0.0 0 23.2 56 11.1 287 19.7 2,957 10.5 162 0.0 0 35.0 1,511 21.0 4,972 
thnr hi 0.0 0 76.8 1 61.4 1,988 73.1 10,974 63.4 977 0.0 0 80.7 2,620 68.9 16,340 
9/08 k i l o f  0.0 0 0.0 0 27.5 nl 7.2 1,(381 26.1 402 0.0 0 4.3 la6 10.0 2,380 

Total 0.0 0 100.0 237 100.0 2,- 100.0 15,012 100.0 1,541 0.0 0 100.0 4,316 100.0 23,722 



Appendix B.3. ( p  5 of 5 )  

0.2 0.3 1.2 1.3 2.2 1.4 2.3 Total 

system % W  % m % W  % rOntzr % m % m % W  % NLotzr 

Total kitna 0.0 0 a5.6 20!5 10.0 777 20.6 7,728 9.6 446 0.0 0 21.0 2,095 18.5 11,251 
hi 0.0 0 73.4 566 56.0 4,378 56.8 20,966 48.8 2,273 0.0 0 BS.9 6,874 57.5 35,066 
Kasilof 0.0 0 0.0 0 34.0 2,668 23.6 8,964 41.6 1,938 0.0 0 10.1 1,011 23.8 14,471 
lhiunul 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.2 147 
Total 0.0 0 100.0 n0 100.0 7,813 100.0 37,567 100.0 4,661 0.0 0 100.0 9,933 100.0 60,924 

a /@ class totals nrjy di fTw sl i N l y  fKm original q e  class tatal s & to rardirg m. 
b The valw drwl in this table incluje estimted sd irrprted qrartities. 



Appendix B.4. Stock compos i t i on  of sockeye salmon commercial catches by age c l a s s  and da te  f o r  t h e  Salamatof Beach 
s e t  g i l l  n e t  f i s h e r y ,  Upper Cook I n l e t ,  1986. 

0.2 0.3 1.2 1.3 2.2 1.4 2.3 Total 

Date System % W r  % W r  % W r  % W r  % W r  % W r  % W r  % Nurber 

7/4 
Ulru 
7/27 

I 
U3 
U3 

7/28 
thru 
8/15 

Susitna 0.0 
Kenai 100.0 
Kasilof 0.0 
Total 100.0 

Susitna 0.0 
Kenai 0.0 
Kasilof 0.0 
Total 0.0 

Total Susitna 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
Kenai 100.0 323 100.0 3,914 95.0 37,746 94.8 135,255 93.5 20,065 100.0 1,095 97.5 54,055 98.3252,453 
Kasilof 0.0 0 0.0 0 5.0 879 5.2 2,535 6.5 562 0.0 0 2.5 489 1.7 4,465 
Total 100.0 323 100.0 3,914 100.0 38,625 100.0 137,790 100.0 20,627 100.0 1,095 100.0 54,544 100.0256,918 

a Age class totals may differ sl ightly fran original age class totals due to d i n g  error. 
b The values s h  in this table include estimated and inputed quantities. 
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Appendix B.6. Stock composit ion of sockeye salmon commercial catches by age c lass  and date f o r  the  Cohoel 
N i n i l c h i k  Beach s e t  g i l l  ne t  f i s h e r y ,  Upper Cook I n l e t ,  1986. 

0.3 1.2 1.3 2.2 1.4 2.3 Othd Total 

7 m  Susitna 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
thnr hi 100.0 62 36.3 3,102 11.3 1,883 18.4 789 2.3 1 48.0 673 100.0 21.4 6 ,W 
7/04 Kasilof 0.0 0 63.7 5,444 88.7 14,866 81.6 3,411 97.7 61 52.0 730 0.0 0 78.6 24,500 

I 
--1 Total 100.0 62 100.0 8,546 100.0 16,748 100.0 4,190 100.0 62 100.0 1,406 100.0 lsS 100.0 31,187 
0 
IU 
1 

7/07 Susitna 13.8 62 5.7 2,612 5.7 2,128 3.5 665 1.8 36 4.2 272 0.0 0 5.2 5,775 
thnr hi 96.2 386 58.8 27,405 26.4 9,856 39.3 7,467 44.2 8f3 70.7 4,!B 100.0 672 45.9 51,259 
7/13 Kasilof 0.0 0 34.5 15,811 67.9 25,349 57.2 10,899 54.0 1,086 25.1 1 ,W 0.0 0 49.0 54,742 

Total 100.0 447 100.0 45,828 100.0 37,333 100.0 19,001 100.0 2,012 100.0 6,483 100.0 672 100.0 111,776 

7/14 Susitna 29.3 117 19.8 11,797 22.9 8,975 7.1 1,476 5.9 189 11.0 1,070 0.0 0 17.7 23,625 
thnr hi 70.7 283 90.2 4 7 , E  41.0 16,068 31.6 6,571 9.0 1,823 71.0 6,909 17.8 71 59.6 79,511 
7/15 Kasilof 0.0 0 0.0 0 36.1 14,148 61.3 12,747 37.1 1,187 18.0 1,752 82.2 329 22.6 30,162 

Total 100.0 400 100.0 59,583 100.0 39,190 100.0 20,795 100.0 3,193 lUl.0 9,731 100.0 400 100.0 133,298 

-Conti  nued- 



Appendix B.6. ( p  2 o f  3 )  

7/17 Susitna 
thnr hi 
7/20 Kasilof 

I 
4 

Total 
0 
W 
I 

7/21 Susitna 
hi 
Kasilof 
Total 

7/22 Susitna 25.0 417 5.6 7,947 20.2 21,431 5.5 2,893 7.7 51 8.4 2,606 0.0 0 10.6 35,253 
thru hi 75.0 1,251 23.4 39,796 45.0 47,743 30.2 15,m 92.3 616 67.2 20,861 100.0 1,335 38.2 127,512 
445 Kasilof 0.0 0 66.0 92,484 34.8 36,Ql 64.3 33,896 0.0 0 24.4 7,571 0.0 0 51.2 170,812 

Total 100.0 1,633 100.0140,127 100.0 106,W 100.0 52,715 100.0 667 100.0 31,028 100.0 1,335 100.0 333,m 

-Conti nued- 



Appendix B.6. ( p  3 of  3)  

0.3 1.2 1.3 2.2 1.4 2.3 oth& Total 

Total Susitna 28.9 1,021 11.1 42,278 23.9 71,280 8.6 13,326 5.3 343 12.7 10,291 0.9 24 14.9 136,%3 
KBwj 71.1 2,543 41.7 158,588 37.0 110,496 31.7 49,021 56.4 3,644 66.3 53,622 94.8 2,295 41.0 383,1% 
Kasilof 0.0 0 47.2 179,8)5 39.1 116,584 58.7 92,214 38.3 2,473 21.0 16,980 14.3 388 44.1 408,454 
Total 100.0 3,529 100.0 390,672 100.0 29B,3€0 100.0 154,561 100.0 6,480 100.0 90,883 100.0 2 , m  100.0 927,183 

I 

a@class totals my differ francriginal q class totals ch to randing m. 
The vales s b m  in this W e  incllde estinstrd ad hp&d qmtities. 
@ classes 0.2, 2.1, 0.4, 3.2, ard 2.4 are represrrted in "other" c a w .  



T.-:a!j;o the &;ia:b c-:3?;;;:7c.t 5; Yidh &me receive 
k(113131 fufiding, a'l c i  i ls i;!ibllc proyaas and activities 
iiri! operzted free from discri;ri'::a!ion cil the basis of race, 
Cc:or, natirina! oiigiil, aye, or haxlicap. Any person who 
beiieves he cr slla has been discrimina!ed agalnst should 
write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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